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1.0 Introduction
This document presents existing economic and transportation conditions in the Northeast CanAm Study
Region, which is comprised of the Eastern Canadian Provinces and Northern New England states. It is
intended to provide further detail beyond that contained in Chapter 2 of the final report.
This report examines the relationship between the sufficiency of east–west transportation infrastructure
and services and economic conditions and opportunities occurring within the North Atlantic region. The
study area extends from Nova Scotia in the east to Buffalo, New York–Hamilton, Ontario, in the west
(Exhibit 1).
Prior assessments of the transportation system in the NE CanAm Region study area indicated that the
existing system provides inadequate access to markets in the region – both internally and externally – for
some users. This inadequacy can place the NE CanAm Region at a competitive disadvantage with other
regions, potentially suppressing trade and regional growth. To fully assess and understand the effects of
the transportation system on current and future economic performance requires a basic understanding of
the system, markets served, and expectations among various users. The purposes of this study are to
discuss how the global economy, global trade and patterns, and changes in logistics are impacting the way
that regions compete; assess the economic performance of the NE CanAm Region; identify the region’s
competitive advantages and disadvantages, especially as they relate to transportation; and evaluate the
transportation market within the study area. The findings of this in-depth assessment will lay the
foundation for identifying opportunities for the NE CanAm Region and developing recommendations and
strategies for capitalizing on those opportunities.
This report consists of six chapters. Following this Chapter 1 introduction, Chapter 2 discusses the
expansion of the global economy and trends that are shaping how regions will compete in the future, as
well as the general performance of the NE CanAm Region to date. Chapter 3 discusses the competitive
elements necessary to thrive in a global context and evaluates how the NE CanAm Region compares to
other regions. Chapter 4 reviews the role of transportation linkages and services in the region’s economic
outlook by examining the existing transportation network by mode and its impact on the region's
transportation competitiveness. Included in Chapter 4 is a summary of the movement of goods in terms
of volume, mode, commodity type, and trading partners. Chapter 5 discusses the institutional aspects
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that impact the competitive future of the NE CanAm Region. Chapter 6 offers conclusions and a summary
of key findings.
Exhibit 1
Northeast CanAm Connections Study Area
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2.0 Competing in the Global Economy
2.1

The Growth in Global Trade

In the last several decades, economic activity has shifted from industrialized countries to developing
countries such as China, India, Indonesia, and countries throughout South America. The growing
importance of trade in the U.S and Canadian economies is a reflection of world economic trends. Between
1960 and 1999, world merchandise trade (i.e., exports and imports) grew at an average annualized rate of
more than 10% (in 2002 US dollars).1 This trend toward globalization has also been a significant element
of recent growth in the domestic economies. The growth in world trade, its significance in the bi-national
economy, and the changing characteristics of trade partnerships can be traced to several factors,
including the following:
•

liberalization of world trade policies

•

growth of multinational trade blocs and multinational corporations

•

accelerated adoption of advanced information technologies

Exhibit 2 summarizes the growth in trade by major product group. Although there has been significant
growth in agricultural goods, fuels, and mining products, the most dramatic increase has been in the trade
of manufactured goods as shown.

1

Merchandise Trade Section, Statistics Division, World Trade Organization.
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Exhibit 2
World Merchandise Trade by Major Product Group

Manufacturing

Fuel and mining
products
Agricultural
products

Source: “Developing Countries’ Goods Trade Share Surges to 50-Year Peak.” World Trade Organization Press Release,
April 14, 2005.

Following the global trend of increasing trade, Canada and the United States have experienced significant
increases in the trade of goods and services. Exhibit 3 demonstrates that the growth in trade has been
increasing significantly since the turn of the 21st century, with imports growing faster than exports in
terms of both value and volume.
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Exhibit 3
Growth in North American Trade (US Dollars)

S
ources: World Trade Organization: International Trade Statistics 2006; World Trade Developments in 2005.

However, compared to major regions throughout the rest of the world, only the European Union (EU)
demonstrates a slower growth in trade (Exhibit 4). China and nations of the former Soviet Union have
demonstrated the strongest growth in trade, and both trading blocs have witnessed a net trade surplus.
North America has kept pace with the world economy but has consistently experienced a trade deficit of
imports exceeding exports.
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Exhibit 4
World Trade Trends by Major Trading Regions
(Percentage Change in Volume)
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Sources: World Trade Organization: International Trade Statistics 2006; World Trade Developments in 2005.

A significant portion of the growth in international trade in North America can be attributed to trade
within North America because Canada, the United States, and Mexico trade extensively with each other.
The North American Free Trade Agreement (NAFTA) has been a pivotal aspect of trade increases since its
implementation in 1994. Total two-way trade between the United States and NAFTA partners grew a
remarkable 111% between 1993 and 2003, whereas total two-way trade between the United States and
the rest of the world grew by 79%.2 The total bilateral trade between the United States and Canada is, on
average, $1.4 billion U.S. dollars (USD) per day in goods, services, and investment income, which
represents the most significant bilateral trade volume between any two countries in the entire world.3
The growth of global trade and multinational trade blocs also led to the integration of production and
distribution activities across national boundaries through the growth of multinational corporations and
corporate trade alliances. Companies seek competitive advantages by expanding their operations to take
advantage of local labor-market conditions, availability of infrastructure, favorable tax policy, and access
to markets and distribution networks.
A major factor that has facilitated globalization of the world economy is the development and accelerated
adoption of new information technologies. By reducing the cost of communication, information
technology can assist in globalizing production and capital markets. Companies seek to outsource their
operations around the world to take advantage of low-cost labor markets, raw-material supplies, highskilled labor markets, and access to distribution infrastructure wherever these resources present the
greatest competitive advantage. This pattern of dispersed operations may occur through growth in
multinational corporations with operating units throughout the world or through alliances among firms in
different parts of the world. In either case, advanced information technology facilitates the process by
improving and speeding the information flow across global and corporate boundaries.
Perhaps the one area in which the advancement of information technology has had the greatest impact is
supply-chain management. The integration of information and transportation has allowed companies to

2

“NAFTA 10 Years Later: Overview,” U.S. Department of Commerce, International Trade Administration, Office of Industry Trade
Policy.
3

U.S. Department of State, Bureau of Western Hemisphere Affairs. Background Notes: Canada, February 2007.

Appendix A: Existing Conditions
2.0 Competing in the Global Economy

page 7

disperse their operations to take advantage of competitive conditions throughout the world while
reducing inventories and meeting higher service requirements by managing their supply chain.

2.2

Implications for Transportation Systems

The globalization of the world economy has had significant implications for worldwide and North
American freight transportation. Changes in trade relationships have affected the domestic freight lanes
that support world trade. For example, the growth in Pacific Rim trade, coupled with historically strong
trading relationships with Europe, has benefited from the existence of the east–west transportation
infrastructure in the United States and Canada. Through connections to this well-developed network,
coastal ports have expanded their hinterlands and created import–export links well inland. In addition,
NAFTA trade and trade with Latin America have increased demand for north–-south corridors. As trade
agreements have expanded and barriers have been reduced, the numbers of trucks on highways, trains
on railroads, ships in ports, and airplanes carrying cargo have all increased dramatically.
The increased outsourcing of business functions and the need to access global supply networks and
markets have created far-flung supply chains for many industries. Transportation services have a steadily
more crucial role, linking distant markets, functions, and supply sources into coherent commercial
networks. The ability of a region to compete in this global environment will hinge on its ability to
efficiently accommodate these wide-ranging supply chains and to take advantage of the changing trade
lanes, logistics revolution, and shift toward a service-based economy.
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2.2.1 Changing Trade Lanes
The tremendous growth in trade, combined with the increasing service demands of shippers and
receivers, has led to a capacity deficiency in many key North American gateway ports. Exhibit 5, which
displays the projected port capacity for the
Exhibit 5
Capacity Shortfall for North American Ports
in 2020

top 16 North American ports, suggests that
75% of the continent’s ports will experience
capacity shortfalls by 2020. The fact that no
such shortfall is projected for Halifax
indicates potential to attract business away
from other congested East Coast ports.
The projected growth in global trade
combined with a pending capacity constraint
is fueling investments in alternative trade
lanes. Investments include the widening of
the Panama Canal to accommodate larger
ships, the opening of the Suez Canal, and the

Source: U.S. Chamber of
Commerce.

development of an all-intermodal port at
Prince Rupert and trans-shipment ports on
the Gulf Coast and in the Caribbean. All of

these investments provide potential strategic advantages for the NE CanAm Region.
The Panama Canal expansion is not slated to be completed until 20144; therefore, larger post-Panamax
ships cannot pass through the locks of the Panama Canal and must find alternative routes. Alternative
routes for moving goods and services from the North American East Coast to Asian countries include the
Suez Canal and the Prince Rupert intermodal shipping route, which will avoid the overburdened U.S. West
Coast ports (Exhibit 6). The route via the Suez Canal increases the potential for global cargo to be shipped
to and from the East Coast.

4

“Panama Canal Expansion: An Overview,” Panama Canal Authority.
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Exhibit 6
Changing Trade Lanes

Source: Panama Canal Authority.

Due to capacity deficiencies on the U.S. West Coast, new ports are being developed on the western coasts
of both Canada and Mexico. One of the most recent developments is an intermodal port at Prince Rupert
in British Columbia. As shown in red in Exhibit 7, the all-intermodal port at Prince Rupert is served by the
Canadian National (CN) Railroad, which carries freight into Eastern Canada and then into the U.S.
heartland, creating the intermodal Canadian National Railroad land bridge. A similar concept, shown in
blue in Exhibit 7, is being discussed at Halifax, which has both the capacity and the depth to accommodate
larger ships.
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Exhibit 7
The Intermodal Canadian National Railroad Land Bridge

The development of the east–west intermodal land bridge creates new opportunities for the NE CanAm
Region as a result of increased access to traditional West Coast shipping lanes and increased density of
rail volumes (which translates into more competitive service), both of which can provide competitive
advantages to the region in terms of attracting manufacturers and shippers. In addition, the position of
the NE CanAm Region with regard to the East and West Coast gateways could lead to increased
opportunities for value-added trans-shipment activities such as intermodal logistics parks. The key to
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capitalizing on these opportunities is the provision of an efficient, seamless, multimodal transportation
system.

2.2.2 Logistics Revolution
The integration of information and transportation to accommodate global supply chains gave rise to a
logistics revolution. Just-in-time supply chains, electronic tracking along all transportation modes,
multimodal shipping alternatives, and alternative distribution facilities and their uses are just some of the
changes that have occurred and are still happening in the economy.
Just-in-time supply chains comprise a system designed to maximize delivery and inventory efficiency. In
many cases, just-in-time systems allow producers to deliver products and services directly to customers
based on their specific demands, typically bypassing intermediate distributors. Trucks on the highways
and containers on the rails have become the new warehouses.
Implications of just-in-time systems include changing transportation systems, product-ordering systems,
product distribution, inventory management, inventory tracking, and warehousing methods, as well as
many others. An increasingly efficient logistics system requires faster product- and service-ordering and
faster and more reliant delivery of those products and services. Shippers often state that the most
important factor in selecting transportation services is schedule reliability, followed closely by cost. The
implication for the NE CanAm Region is that competing for jobs in the global economy will depend, in
large part, on the region’s ability to provide a transportation system that meets those demands.

2.2.3 Structural Economy Changes
Developed countries, including Canada and the United States, have seen structural changes in their
economy that include an aging population, technology developments and improvements, and a shift from
a manufacturing-based to a service-based economy. Developing countries, by definition, are changing the
structure of their economy as well, moving toward manufacturing and striving to become globally
competitive with developed countries. In general, the U.S. and Canadian economies are continuing to
shift from basic, resource-oriented industries (e.g., agriculture and basic manufacturing) toward a more
diverse industry mix including high value-added industries (e.g., microelectronics and aerospace). This is
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especially true for the areas in the NE CanAm Region (discussed in more detail in Section 2.3). In turn,
demand for moving goods is shifting from bulk movements via rail, truckload, and water to small, highervalue shipments via air freight, courier, and LTL (less-than-truckload). This is particularly true in high-tech
industries.
Several implications for transportation requirements result from the increased emphasis on shipment
predictability and reliability, including increased demand for express package, air freight, and customerdirect truck deliveries. Therefore, transportation-system reliability is a key issue not only for industry but
also from an economic development perspective. Local, regional, and state development will be more
dependent on access to high-quality, multimodal transportation services – for both passengers and
freight.
As shown in Exhibit 8, all industries depend on a multimodal transportation system.

Agricultural

industries spend the most on transportation as a percentage of total output, followed by wholesale and
retail trade, mining, and manufacturing.

The fact that trucking constitutes the most significant

transportation expenditure for all industries indicates that efficient highway linkages are essential for
meeting freight needs.
Exhibit 8
Transportation Costs by Industry
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2.3

Economic Performance in the NE CanAm Region

The general perception is that much of the NE CanAm Region is economically depressed. Evaluating the
reality of this perception requires establishing benchmark regions to which the study can be compared.
The EU, the Association of Southeast Asian Nations (ASEAN), the U.S. Southeast, and the U.S. Cascadia
regions5 were identified as NE CanAm Region comparison areas because they encompass geographic
areas that both intersect and span political boundaries – yet, within the geographic areas, they share
common cultural and economic ties similar to the NE CanAm Region.

Using these regions, the

performance of the NE CanAm Region – and, thus, the extent to which the area is depressed – is
evaluated based on key indicators including population growth and composition, employment growth and
composition, and income and output growth.

2.3.1 Population Growth and Composition
The total NE CanAm Region (U.S. and Canadian) study area population in 2005 was estimated at 17
million, with 1.93 million of that total residing on the U.S. side and approximately 15 million (or almost
89% of the regional total) on the Canadian side (Exhibit 9). Almost three quarters of the total regional
population lives in the combined Ontario and Québec portions of the study area.

5

Comparison areas include the 15 EU countries of Belgium, France, Germany, Italy, Luxembourg, the Netherlands, Denmark,
Ireland, United Kingdom, Greece, Portugal, Spain, Austria, Finland, and Sweden; the 5 U.S. Southeast states of Florida, Georgia,
North Carolina, South Carolina, and Tennessee; the 3 U.S. Cascadia states of Washington, Idaho, and Oregon; and the 10 ASEAN
countries of Brunei Darussalam, Cambodia, Indonesia, Laos, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and
Vietnam.
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Exhibit 9
NE CanAm Region Population

The population of the NE CanAm Region is forecasted to grow by almost 22% (or 3.7 million), reaching
approximately 20.7 million by 2030. Again, the Canadian component of the study area will dominate in
terms of population level and growth.
As shown in Exhibit 10, the NE CanAm Region generally fares worse in terms of historical population
growth when compared to domestic and international regions. Population growth in the decade between
1990 and 2000 for the U.S. Southeast and Cascadia regions was almost 22% – a rate of more than six
times the population growth rate (3.5%) of the U.S. CanAm Region during the same decade and more
than twice the population growth rate (10.1%) of the Canadian CanAm Region during nearly the same
decade (1991–2001).
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Exhibit 10
Comparison of Population Growth, Historical and Projected

Sources: Historical data: 2000 U.S. Census and Statistics Canada;
Forecast data: Global Insight, Inc.

Not only are historical population growth trends for the NE CanAm Region below those of the U.S.
Southeast and Cascadia regions, but projected population growth trends fall short as well. Projected
population growth for the U.S. Southeast, about 44% between 2005 and 2030, is almost twice the
population growth of the Canadian CanAm Region (22%) and more than 2.5 times the population growth
for the U.S. CanAm Region (17%). Projected population growth for the U.S. Cascadia region, about 39%, is
more than 1.5 times the expected growth rate of the entire NE CanAm Region and more than twice the
growth rate of the U.S. CanAm Region.
In addition to general population trends, the composition of a population also influences a region’s
economic opportunities and outlook. As is the case in most of the developed world, the NE CanAm
Region population is aging. Whereas the percentage of the retirement-age population has been steadily
rising, the pre-working and working-age populations have been relatively declining. Comparisons to
national averages also show that the U.S. side of the NE CanAm Region is characterized by smaller
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proportions of younger cohorts and larger proportions of older citizens, whereas the Canadian side has a
population age structure more closely resembling its national average.
The U.S. CanAm, U.S. Southeast, and U.S. Cascadia regions all have a population that is older than the
national average as evidenced by the fact that the median population ages are older than the national
median of 35.3 years. The U.S. Southeast and U.S. Cascadia regions both have a median age of 36.3 years.
However, the inclusion of Florida skews the data for the U.S. Southeast. Without the Florida data, the
median age is 36.7 years, or below the national average. The NE CanAm Region median age (37.9 years) is
more than 2.5 years older than the national median age and more than 1.5 years older than the median
age for the U.S. Southeast and Cascadia regions (Exhibit 11). The fact that the NE CanAm Region has a
greater percentage of elderly population than the two comparison U.S. geographic regions indicates an
aging workforce and a potential out-migration of younger workers.

Exhibit 11
Comparison of Median Age, 2005
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2.3.2 Employment Comparisons
Total industry employment in 2005 for the NE CanAm Region is estimated at 8.1 million, representing an
increase of nearly 1.5 million (or 22%) since 1996 levels. As in the case of population, almost 90% (or 7.2
million) of regional employment is on the Canadian side, with almost 80% (or 6.4 million) of the total in
the combined Ontario and Québec portions of the study area (Exhibit 12).

Exhibit 12
NE CanAm Employment Levels and Growth
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When examined as a whole, the NE CanAm Region appears to fare better overall in terms of employment
growth during the recent decade of 1996 to 2005 than the comparison regions. Employment growth for
all industries in the NE CanAm Region for the decade was approximately 22%, whereas employment
growth for the U.S. Southeast region, U.S. Cascadia region, EU, and ASEAN was approximately 16%, 14%,
11%, and 17%, respectively. However, as shown in Exhibit 13, employment growth was more than twice
the rate in the Canadian CanAm Region relative to the U.S. CanAm Region, at about 24% and 11%,
respectively. Again, employment in the Canadian CanAm Region is dominated by growth in major
economic centers including Toronto, Québec, and Hamilton. For example, Ontario’s employment growth
as a whole from 1996 to 2005 was 28%, Toronto’s employment growth was 29%, and the Regional
Municipality of Niagara experienced an employment increase of only 18%. Comparing employment
growth in the U.S. portion of the CanAm Region to the other regions reveals that Northern New England
lagged behind growth in the U.S. Southeast, U.S. Cascadia, and ASEAN regions by 5%, 3%, and 4%,
respectively.

Exhibit 13
Employment Growth by Region, 1996–2005
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The disparity of performance in terms of employment growth between the Canadian and U.S. portions of
the CanAm Region can be traced back to the differences in the overall economic base and the failure of
the region to adequately adjust to changing economic conditions. Specifically, many parts of the region
have historically relied on basic and natural-resource manufacturing and have not successfully
transitioned to higher-tech manufacturing and service- based economies.

Examining the relative

employment concentration and identifying the exporting and under-represented industries, as well as
documenting emerging employment trends, will aid in evaluating the structural economy of the NE
CanAm Region and the potential role of transportation in influencing that structure.

2.3.2.1 Employment Concentration and Exporting Industries. One of the most commonly used methods
for examining employment concentration and identifying exporting industries is evaluation of location
quotients (LQs). LQs measure the regional share of an industry’s employment (or output) relative to the
total industry employment (or output) in the larger/(bi)national economy. Industries with an LQ less than
1 have regional shares of employment smaller than the (bi)national economy, indicating that the region is
a net importer of goods and services produced by those sectors. Industries with an LQ greater than 1
have regional shares greater than the (bi)national economy as a whole, indicating that regional
production exceeds local demand, allowing the excess to be exported. If the larger region is a net
importer (exporter) of a specific industrial output, then an LQ greater than 1 (LQ less than 1) could
indicate that the region simply imports less (more) than the larger reference region. The LQ is used to
identify the concentrations or clusters of industrial activity.
Exhibit 14 displays the LQ for the 10 most concentrated industries in the NE CanAm Region for both the
U.S. and Canadian portions. Two notable points emerge from the examination of these data. First, the
U.S. portion of the study area appears to be significantly more dependent on a few key exporting or
wealth-creating industries relative to the Canadian portion; and these key industries are heavily skewed
toward resource-based manufacturing.
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Exhibit 14
Key Industries Based on Employment Concentration in the NE CanAm Region
Industry
Concentrations
Employment

Industry Description

1996

(LQ)

2005

2005

U.S. CanAm Region
Forestry and Logging

3,895

3,895

7.7

Leather and Allied Product Manufacturing

5,237

1,264

4.6

Paper Manufacturing

19,677

11,496

3.6

Municipal Administration

89,349

100,219

3.5

Other Information

776

889

2.8

Fishing, Hunting, and Trapping

503

127

2.4

7,129

8,510

2.3

Wood-Product Manufacturing

11,460

7,886

2.2

Gasoline Stations

10,606

12,618

2.0

6,573

7,169

1.7

Clothing Manufacturing

57,400

46,000

1.5

Computer and Electronic Manufacturing

58,900

70,600

1.5

Personal/Household Goods Wholesaler Distributor

29,200

51,000

1.4

Chemical Manufacturing

49,600

70,600

1.4

Securities Commodity Activities

40,400

70,300

1.3

Motion Picture and Video Industries

13,200

33,400

1.3

172,200

202,900

1.3

Printing Manufacturing

50,800

54,100

1.2

Broadcasting (except Internet)

22,800

25,900

1.2

372,300

561,000

1.2

Non-Store Retailers

Miscellaneous Manufacturing
Canadian CanAm Region

Credit Intermediation and Related Activities

Professional Scientific and Technical Services
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Second, the industries highlighted in yellow in Exhibit 14 all experienced stagnation or a decline in
employment between 1996 and 2005.

In the U.S. portion of the study area, 5 of the 10 most

concentrated industries have contracted in the last 10 years, signaling a major change in the employment
base for the region. In comparison, the Canadian portion of the study area (including Toronto and
Québec) has experienced employment declines in only 1 of its 10 most concentrated industries. The fact
that the regional economy on the Canadian side is, overall, more diversified should soften the impact of
these job losses when compared to those in the more heavily concentrated industries in the U.S. study
area regions.

2.3.2.2 Relative Growth Performance. The extent to which the decline in employment in key industry
clusters weakens local economies and their prospects for future growth depends in large part on the
ability to transition economies away from declining industries in favor of growing and emerging
industries. A useful tool for examining relative growth performance of a region and thus its adaptability is
called shift-share analysis.
Shift-share analysis looks at the changing mix of industrial activities and decomposes total employment
change for a particular industry in a region or its subregions into three components: (1) a referenceeconomy-growth (share) effect, which is the part of the change in total employment in the region
attributable to the growth rate of employment in the nation(s) as a whole; (2) an industry-mix effect,
which is the amount of change the region would have experienced had each of its industries grown at its
reference-economy rates, less the reference-economy-growth effect; and (3) a competitive-shift effect,
which is the difference between the actual change in employment and the employment change to be
expected if each industrial sector grew at the reference-economy rate. It is the competitive-shift
component that indicates the competitive strength or performance of the industries located in a region.
Exhibit 15 displays the competitive-shift factor for the top 10 most concentrated industries for both the
U.S. and Canadian portions of the study area.

A positive percentage reflects regional growth in

employment above the national average, indicating a competitive advantage in the region; a negative
percentage indicates a disadvantage. The industries highlighted in yellow indicate key industries that
experienced a decline in employment and that contracted faster than the national average. The most
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Exhibit 15
Competitive Share Percentages for the 10 Most Concentrated Industries
in the U.S. and Canadian CanAm Regions, 2005

Industry Description

Competitive Share Factor
2005

U.S. CanAm Region
Forestry and Logging

19%

Leather and Allied Product Manufacturing

-21%

Paper Manufacturing

-20%

Municipal Administration

3%

Other Information

-10%

Fishing, Hunting, and Trapping

-59%

Non-Store Retailers

3%

Wood-Product Manufacturing

-26%

Gasoline Stations

18%

Miscellaneous Manufacturing

18%

Canadian CanAm Region
Clothing Manufacturing

18%

Computer and Electronic Manufacturing

5%

Personal/Household Goods Wholesaler Distributor

21%

Chemical Manufacturing

20%

Securities Commodity Activities

1%

Motion Picture and Video Industries

52%

Credit Intermediation and Related Activities

9%

Printing Manufacturing

-3%

Broadcasting (except Internet)

5%

Professional Scientific and Technical Services

2%

significant inference from these data is that many of the key industries in the U.S. CanAm Region have a
competitive disadvantage relative to the nation as a whole, whereas the Canadian CanAm Region appears
to enjoy a relative competitive advantage compared to the rest of Canada. Again, it is important to note
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that because of data limitations, the region includes Toronto and Québec, which dominate the results due
to their relative size. Therefore, although it may appear that the Canadian CanAm Region is performing
relatively well, interviews with economic-development stakeholders in the region suggest that pockets of
anemic and even declining employment exist primarily in communities of the Maritime Provinces.
For comparison purposes, Exhibit 16 displays the top 10 industries in terms of forecasted job growth from
2005 to 2011 for both percentage growth and absolute number of jobs. Only two key industries in the
U.S. CanAm Region (as defined in Exhibit 14) are listed: other information and municipal administration.
Other information is fast-growing in terms of percentage; however, in terms of number of jobs, fewer
than 8,000 jobs are projected to be added nationwide. Although municipal administration is expected to
add considerably more jobs nationwide, they are not wealth-generating jobs because they are supported
primarily via taxation of local residents and businesses. Because of data limitations, similar comparisons
are not available for the Canadian CanAm Region. However, assuming similar patterns in Canada and
given that strong Canadian–U.S. trade is projected to continue in the future, the key clusters in the
Canadian portion – along with its relative competitive advantage – suggest that the region is positioned to
withstand the continual shifting of the economic base toward service, trade, and advanced-manufacturing
industries.
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Exhibit 16
Forecast of Fastest Growing Industries in the United States, 2005–2011
Industry Description

Percentage

Number

Waste Management

33.7%

115,624

Administrative and Support Services

20.8%

1,625,089

Professional Scientific and Technical Services

16.6%

1,140,231

Other Information

16.1%

7,879

Clothing and Clothing Accessories Retail

15.8%

244,543

Motion Picture and Video Industries

14.2%

39,140

Ambulatory Health Care Services

11.1%

542,092

Electronics and Appliance Stores

11.0%

47,990

Social Assistance

10.7%

223,603

Motor Vehicle and Parts Dealers

10.3%

205,906

Administrative and Support Services

20.8%

1,625,089

Professional Scientific and Technical Services

16.6%

1,140,231

5.1%

751,845

11.1%

542,092

9.3%

417,061

15.8%

244,543

Religious Grant-Making Civic, Professional, and Similar Organizations

8.7%

241,604

Municipal Administration

5.3%

234,400

10.7%

223,603

7.9%

217,857

United States - Fastest Growing - Percentage

United States - Fastest Growing - Number of Jobs

State Administration
Ambulatory Health Care Services
Specialty Trade Contractors
Clothing and Clothing Accessories Retail

Social Assistance
Nursing and Residential Care Facilities
Source: Global Insight business demographics database.

2.3.2.3 Unemployment. Another measure of economic performance and job creation is the
unemployment rate. Despite some shortcomings, unemployment rates are used regularly by public
officials and private businesses as a barometer of economic health. Exhibit 17 displays the 2006
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unemployment rate by county for Maine, New Hampshire, New York, and Vermont. As shown, the
northernmost counties in these states, which comprise the study area, sustained unemployment rates
that exceeded the national average of 4.6% (with the exception of New Hampshire). It is notable that, for
the most part, the southern counties in these states experienced unemployment rates below the national
average.
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Exhibit 17
Unemployment Rate by County for U.S. CanAm Region States, 2006

Maine

New
Hampshire

New
York

Vermont
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Source: U.S. Bureau of Labor Statistics.

Exhibit 18 displays 2006 unemployment rates for Canada and the provinces in the CanAm Region. Of the
provinces, only Ontario has recently exhibited an unemployment rate close to or below the national
average. The Atlantic Provinces, particularly Newfoundland and Labrador, have unemployment rates
more than twice the Canadian average, and Québec has suffered from chronically high unemployment
relative to the rest of Canada, specifically the more western provinces.
Exhibit 18
Unemployment Rate for Canada and the CanAm Region Provinces, 2006

Source: Statistics Canada.
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2.4

Summary

The NE CanAm Region has not experienced the same level of robust growth as other major trading
regions. Despite the impact of NAFTA and the explosion in global trade, the region has grown slower than
other regions, both domestic and international, since the turn of the 21st century. Global trade is
projected to continue its upward trend, and congestion and capacity constraints in major urbanized areas
and gateway regions are forcing shippers to look for alternatives, providing an opportunity to take
advantage of the region’s geographic location and access to world trade lanes.
However, to date, much of the NE CanAm Region has failed not only to take advantage of these trends
but also to keep up with the rest of their respective nation in terms of economic performance. As
discussed previously, many of the states and provinces have lagged behind in economic performance
when measured in terms of gross output and employment, resulting in a region characterized primarily as
an economically distressed center bordered by large, growing economic centers.

Furthermore, the

analysis reveals that much of the NE CanAm Region, specifically the U.S. portion and the Atlantic
Provinces, struggles to transition their natural-resource–based and basic-manufacturing–based
economies to more service-based and advanced-manufacturing–based economies. This lagging transition
could lead to a further decline in economic performance and sustainable growth.
A major factor in determining the economic future of the NE CanAm Region is its ability to compete in a
global marketplace and to more successfully transition to the new economy. This is especially true for the
U.S. portion and the Eastern Canadian provinces. Many factors, including the ability to support modern
supply chains, influence the ability to compete for global opportunities. Chapter 3 discusses key
competitive elements and assesses how the NE CanAm Region compares to the global economy.
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3.0 Competing in the Global Economy: How Does the NE CanAm
Region Compare?
There are many ways in which a region can compete in the global economy, including access to markets,
labor costs and skill level, access to capital, tax and regulatory policies, utility costs, and general business
climate. In addition, given the increasing reliance on global outsourcing and trade, there is increased
reliance on efficient supply-chain management, which encompasses a multitude of activities and
processes including logistics services such as warehousing and distribution, customs brokering, inventory
control, packaging, and other associated services. Thinning profit margins coupled with increased service
demands have fueled the intense focus on supply-chain management and, in many industries, the supply
chain has become the economic unit of competition. Thus, the role of transportation has expanded from
merely transporting inputs and final products to markets to being a key component of business
operations in terms of managing inventory and supporting just-in-time production processes via supplychain management.
Geographically, the NE CanAm Region is poised to compete for increased trade-based economic activity
with its proximity to major economic generators, including New York, Boston, Toronto, and Québec, and
its access to major trade lanes via the Suez Canal, St. Lawrence Seaway, Canadian National Railroad land
bridge, and numerous commercial border crossings. However, previous studies identified the lack of
sufficient transportation infrastructure providing an east–west connection through the NE CanAm Region
as a major challenge and a contributor to its poor economic performance.
This chapter provides a competitive benchmarking of the NE CanAm Region by identifying competitive
advantages and disadvantages and the extent to which the region meets the conditions necessary for
competing in the global economy.
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3.1 Competitive Benchmarking of the NE CanAm Region
The benchmarking exercise focuses on the following competitive elements considered necessary to
compete both nationally and globally:
•

labor force

•

production modernization and capital productivity

•

level of taxation

•

energy costs

•

transportation costs

3.1.1 Labor Force Competitiveness
Labor force competitiveness suggests more than simply low labor costs, especially for the industries of the
new economy. For many of those industries, skill level and availability are the important competitive
labor factors. Factors used to assess the performance of the NE CanAm Region in terms of skill level and
availability include labor productivity, educational attainment level, size of working-age population, and
labor participation rate.

3.1.1.1 Labor Productivity. Labor productivity, considered a barometer of labor quality, is measured as
gross output per employee or per dollar of investment in 2004 USD. Employment and output data are
taken from the Bureau of Economic Analysis for U.S. states and from CANSIM Statistics for Canadian
provinces. Gross output for Canadian provinces is in 2004 Canadian dollars (CAD) and converted to USD by
the exchange rate of 0.83 USD per 1 CAD.
This section benchmarks the competitiveness of NE CanAm Region members in selected sample industries
against a set of comparative economies that represent the states or regions exhibiting the highest labor
productivity. Results vary by industry: in some cases, the U.S. NE CanAm Region producers outperform
the Canadian NE CanAm industries; in other cases, the opposite is true. In all cases, however, NE CanAm
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Region–based producers are undercompetitive compared to the benchmark economy.

Exhibit 19

presents the comparative labor-productivity measures.
As expected, NE CanAm Region labor productivity in every sector is below that of the benchmark or the
best performing state. However, some sectors achieve a higher relative standard of performance than
others. Strong performing NE CanAm Region sectors include clothing manufacturing, wood-product
manufacturing, paper manufacturing, mineral manufacturing, fabricated metal products, and
transportation equipment. Other sectors demonstrate a level of productivity that places the NE CanAm
Region at a significant competitive disadvantage, including forestry and logging, petroleum and coal,
computers and electronics, and miscellaneous manufacturing.
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Exhibit 19 - Relative Labor Productivity, Measured as Employees per US$ Million Output
NAICS Code

111& 112

113&114

311

315

321

322

324

325

Description

Crop Production
& Animal
Production

Forestry and
Logging

Food
Manufacturing

Clothing
Manufacturing

Wood Product
Manufacturing

Paper
Manufacturing

Petroleum and
Coal
Manufacturing

Chemical
Manufacturing

14.5
21.8

26.8
9.8

32.7
16.8

20.7
14.7

11.5
12.6

8.6
10.1

8.8
4.0

Canadian CanAm
US CanAm
Iowa
Alaska
North Carolina
Georgia
Minnesota
Alabama
Louisiana
Indiana
South Carolina
Michigan
Massachusetts
Oregon
Indiana
NAICS Code
Description
Canadian CanAm
US CanAm
Iowa
Alaska
North Carolina
Georgia
Minnesota
Alabama
Louisiana
Indiana
South Carolina
Michigan
Massachusetts
Oregon
Indiana

10.8
11.9
2.4

2.7
2.9
12.6
9.8
6.7
1.4
2.8

326
Plastics and
Rubber
Manufacturing
16.1
11.8

327
Non-Metallic
Mineral
Manufacturing
14.3
9.3

332
Fabricated Metal
Product
Manufacturing
12.0
13.5

334
Computer and
Electronic
Manufacturing
13.0
14.8

336
Transportation
Equipment
Manufacturing
14.2
11.6

337
Furniture and
Related
Manufacturing
25.8
20.1

7.8

9.1

339
Miscellaneous
Manufacturing
32.4
11.3

7.2
8.2
10.5
3.2
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3.1.1.2 Educational Attainment Levels. Educational-attainment statistics are another indication of laborskill level. A higher than national average attainment level indicates that a region’s labor force has higher
skills. Canadian and American statistics are not directly comparable because of differences in collection
methodologies; therefore, the U.S. CanAm Region is compared to the United States in general and the
Canadian CanAm Region is compared to Canada in general. Exhibit 20 shows the trend of educational
attainment for the U.S. states in the CanAm Region and the U.S. national average from 1980 to 2000.
Educational attainment for the U.S. states is measured as a percentage of high school graduate or higher
of the population 25 years and older, as well as the percentage of a bachelor’s degree or higher. The data
are aggregated by all the counties in the CanAm Region for each state.

Exhibit 20
Educational Attainment Comparison Between the CanAm Region and the United States,
Population 25 Years and Older
High School Graduate or Higher

Bachelor’s Degree or Higher

Region
1980

1990

2000

1980

1990

2000

United States

66.5%

75.2%

80.4%

16.2%

20.3%

24.4%

CanAm–Maine

68.2%

77.4%

83.9%

13.4%

16.1%

19.6%

CanAm–New Hampshire

70.1%

79.1%

84.3%

17.8%

21.8%

26.3%

CanAm–New York

64.2%

74.5%

81.1%

13.1%

14.9%

19.3%

CanAm–Vermont

71.1%

80.9%

86.5%

19.0%

24.3%

29.5%

Note: Education-attainment data are from the U.S. Census, 2000.

As Exhibit 20 shows, for both percentages of high school graduate or higher and bachelor’s degree or
higher, all the U.S. states in the CanAm Region indicate increasing trends during the period from 1980 to
2000. Moreover, all the states have higher high school diploma attainment rates than the U.S. national
level. The trend in university-attainment levels is mixed. The census statistics indicate that Maine and
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New York lag behind the nation as a whole, whereas New Hampshire and especially Vermont exhibit
relatively high attainment rates, suggesting a well-educated, highly skilled population.
Likewise, in Canada, availability of an educated population does not appear to be problem, given the
existing data. However, unlike the U.S.–CanAm geographies, relative educational attainment in the
Canadian CanAm Region is below the national average, except in Ontario. Exhibit 21 shows the growing
trends in educational attainment for the Canadian provinces in the CanAm Region and the Canadian
national average from 1986 to 1996. Educational attainment for the Canadian provinces is measured as
median years of schooling of the population 15 years and older. Ontario is above the national average for
median years of schooling, whereas the other provinces are below the national average. However, those
provinces indicate faster growth rates compared to the national average.
Exhibit 21
Educational Attainment Comparison Between the CanAm Region and Canada,
Median Years of Schooling of Population 15 Years and Older
Region

1986

1991

Growth Rate

Growth Rate

(1986–1991)

(1986–1991)

1996

Canada

12.2

12.5

12.7

2.5%

4.1%

Québec

11.8

12.2

12.5

3.4%

5.9%

Ontario

12.4

12.7

12.9

2.4%

4.0%

Nova Scotia

11.7

12.2

12.5

4.3%

6.8%

New Brunswick

11.6

12.1

12.4

4.3%

6.9%

Prince Edward Island

10.3

12.2

12.3

18.4%

19.4%

Note: Education-attainment data are from the CANSIM.

In summary, when combining the two measures of labor quality, the CanAm Region exhibits mixed
results. In general, the region compares well with regard to clothing manufacturing, wood-product
manufacturing, paper manufacturing, mineral manufacturing, fabricated metal products, and
transportation equipment. Other sectors demonstrate a level of productivity that places the CanAm

Appendix A: Existing Conditions
3.0 Competing in the Global Economy: How Does the NE CanAm Region Compare?

page 35

Region at a significant competitive disadvantage, including forestry and logging, petroleum and coal,
computers and electronics, and miscellaneous manufacturing. It is not surprising that the relative
strengths and weaknesses replicate the recent employment trends in those sectors, as discussed in
Chapter 2.

3.1.1.3 Labor Force Availability. Having a skilled labor force is necessary but not sufficient because a
region also has to demonstrate that labor-force availability is adequate to meet the needs of potential
employers. A region’s labor-force availability is a function of both the percentage of the population in the
range considered to be normal working ages and the labor participation rate. Exhibits 22 and 23 present
the percentage of the population by age cohort for the U.S. CanAm and Canadian CanAm Regions,
respectively. For the United States and Canada, the age cohorts of 18 to 64 and of 20 to 64 represent the
primary labor force, respectively.
Exhibit 22
Percentage of American Population by Age Cohort, 2000

Source: U.S. Census, 2000.
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Exhibit 23
Percentage of Canadian Population by Age Cohort, 2001

Percentage of total Population

70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%
0-19

20-64

65+

Age Group
Canada

Newfoundland and Labrador

Prince Edward Island

Nova Scotia

New Brunswick

Quebec

Ontario

Canada CanAm

Source: Statistics Canada.

Despite the evidence that the population of the NE CanAm Region is relatively older than the bi-national
averages, the region fares well relative to percentage of the population of primary working age. Of
course, the decline in overall population for some communities in the region will lead to labor-supply
disadvantages.
The labor-force participation rate (i.e., the ratio of a region’s labor force to the overall size of the workingage cohort) is indicative of a region’s workforce willingness and ability to work. Higher rates are positive
for a region’s labor pool. The U.S. CanAm Region labor-force participation rates are close to the national
average. Although the New York and Maine portions of the region are characterized by relatively lower
rates, New Hampshire and especially Vermont have strong labor-force participation percentages (Exhibit
24).
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Exhibit 24
Labor-Force Participation Rates: U.S. CanAm Region States

Source: U.S. Census 2000.

Among the Canadian CanAm Region geographies, only Prince Edward Island and Ontario have labor-force
participation rates stronger than the Canadian average, whereas those in Nova Scotia and New Brunswick
are considerably lower. Overall, the Canadian CanAm Region average rate is very close to the Canadawide rate (Exhibit 25).
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Exhibit 25
Labor-Force Participation Rates: Canadian CanAm Region Provinces

Source: Statistics Canada, December 2006 values.

In general, the data regarding labor-force availability bode well for the NE CanAm Region. On average,
the region also fares well in terms of labor-force participation rates; however, Maine, New York, Nova
Scotia, and Québec have lower than average rates. The states and provinces also have higher than
average unemployment rates, indicating that lack of participation may be a result of fewer employment
opportunities.

3.1.2 Modernization and Capital Productivity
Capital investment consists of gross expenditures on fixed assets of the economy plus net changes in the
level of inventories. It includes the following:


cost of all new buildings, engineering, and machinery and equipment (which normally have a life
of more than one year) and are charged to fixed-assets accounts



modifications, additions, and major renovations
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capital costs such as feasibility studies and architectural, legal, installation, or engineering fees



subsidies



capitalized interest charges on loans with which capital projects are financed



work done by an establishment's own labor force



additions to work in progress

Using the benchmark states from the labor-productivity analysis, capital productivity is presented in
Exhibit 26.
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Exhibit 26
Relative Capital Productivity, Measured at Input as Percentage of Gross Output

NAICS
Code

Description

111&112 Crop Production & Animal Production
113&114 Forestry and Logging

Benchmark
State

Benchmark
Capital Input as
% of Output

US CanAm

Canadian
CanAm

Iowa

N/A

N/A

N/A

Alaska

N/A

N/A

N/A

311 Food Manufacturing

North Carolina

2%

6%

2%

315 Apparel manufacturing

Oklahoma

N/A

2%

1%

321 Wood Product Manufacturing

Minnesota

N/A

7%

3%

322 Paper Manufacturing

Alabama

17%

7%

4%

324 Petroleum and Coal Manufacturing

Louisiana

11%

4%

5%

325 Chemical Manufacturing

Indiana

4%

6%

3%

326 Plastics and Rubber Manufacturing

South Carolina

11%

5%

4%

327 Non-Metallic Mineral Manufacturing

Michigan

8%

10%

7%

332 Fabricated Metal Product Manufacturing

Massachusetts

6%

4%

4%

334 Computer and Electronic Manufacturing

Oregon

3%

3%

3%

336 Transportation Equipment Manufacturing

Minnesota

7%

4%

3%

337 Furniture and Related Manufacturing

Michigan

6%

3%

2%

339 Miscellaneous Manufacturing

Indiana

5%

3%

3%
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When assessing capital investment and productivity, it must be appreciated that a relatively low level of
investment to output can indicate highly efficient production activities or it can indicate a de-investment
in the sector. Anecdotal evidence, including responses gathered during stakeholder interviews, suggests
that de-investment is occurring in some of the more traditional industries in some of the geographies.
Industries that appear competitive include transportation-equipment manufacturing, fabricated-metal
manufacturing, and paper manufacturing. Capital productivity for the computer and electronics industry,
matched with the relatively poor labor productivity, suggests a lack of competitiveness at the regional
level. Likewise, a relatively low level of investment to output for petroleum and coal manufacturing and
the plastics and rubber industry, combined with their lackluster levels of labor productivity, suggests longterm issues for these industries.
On average, at the regional level, NE CanAm Region industries suffer from declining investment and a
relatively high level of reliance on labor over capital. Historically, industries in the developed world tend
to be successful by replacing labor with capital investment through the automation of processes. The
willingness to invest is a function of a firm’s expectations about the long-term sustainability of economic
performance in the region as well as the short-term estimation of relative costs of production.

3.1.3 Level of Taxation
During the course of stakeholder interviews, the issue of tax burden was frequently mentioned as a
competitive disadvantage. Often, it is not the overall level of taxation but rather the tax structure that
serves as a disincentive for businesses. However, because of data limitations, the benchmarking for this
study is limited to the average tax burden.
As shown in 27, New Hampshire is the only state in the NE CanAm Region with a lower than average state
and local tax burden. The other states and the U.S. portion of the CanAm Region have relatively higher
taxes than the country as a whole, putting the U.S. portion at a competitive disadvantage.
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Exhibit 27
Tax Burden of U.S. CanAm Region States

*2004 state and local revenue (per capita).
Source: U.S. Bureau of Census, 2000.

Among the CanAm Region Canadian provinces, only Québec and Ontario residents experience tax rates
higher than the national average, with Ontario’s rate being only slightly higher. The rates in the Atlantic
Provinces are significantly lower than the Canadian average (Exhibit 28)
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Exhibit 28
Tax Burden of Canadian CanAm Region Provinces

*2004 Canadian tax rates based on total taxes as a percentage of cash income.
Source: The Fraser Institute's Canadian Tax Simulator, 2004.

The overall tax burden does not appear to favor the NE CanAm Region – except for the Atlantic Provinces
and New Hampshire – relative to national averages. This was confirmed by observations of the
stakeholders who were interviewed for the study.

3.1.4 Energy Costs
Although energy costs can be quite volatile and have risen significantly worldwide since 2000, compared
to the U.S. average, the relative levels of energy costs remain high in the U.S. CanAm Region states. As
shown in Exhibit 29, the cost of energy is below the U.S. average only in Maine. Energy costs in New
Hampshire and Vermont are substantially higher than in the rest of the country. This disadvantage was
discussed during the stakeholder interviews.
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Exhibit 29
Energy Costs in U.S. CanAm Region States

*Dollars per million Btu; average of industrial and commercial costs in 2003.
Source: Energy Information Administration, U.S. Department of Energy.

3.2

Transportation Cost Comparisons

This section reviews modal costs in both the U.S. and Canadian CanAm Regions. Given data disparities,
different approaches are used to estimate relative transportation cost burdens in the United States and
Canada, and the countries are not compared to each other; the analysis is at either the state or the
provincial level. U.S. costs are compared to the benchmark economies used previously. Canadian costs
are estimated based on shipment volumes and shipper revenues and are compared to non–CanAm
Region Canadian provinces and territories. At the international level, national averages are used for both
the United States and Canada.
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3.2.1 U.S. CanAm Region Transportation Cost Comparison
To conduct the modal-costs analysis, data were collected on moves by the two most significant modes in
the U.S. portion of the study area: rail and truck. Sample moves by industry, using the industry selections
described previously, were aggregated from the Surface Transportation Board’s public waybill sample and
were matched with cost data held by Global Insight, stated in 2005 USD. Sample origin-destination pairs
were selected using the most significant moves by volume for each North American Industry Classification
System (NAICS) industry assessed. For comparator costs, the most significant moves either originating or
terminating in the reference state for each industry (described previously ) were used to create
comparison cost-level benchmarks.
Exhibits 30 through 33 describe U.S. CanAm Region and comparative rail and truck costs and standardize
those costs to an approximate dollar–per–ton-mile figure. Exhibits 34 and 35 summarize the main
findings of the analyses. The cost data collected indicate that compared to benchmark economies, U.S.
CanAm Region producers must pay approximately 1.75 times the price paid by competitors in the
surveyed industries when shipping by truck. Given that the most of the movement is by truck, this is a
significant disadvantage. Producers that can move inputs and finished goods by rail – in whole or in part –
can reduce the transportation disadvantage. For the selected industries, rail shippers face costs that are
approximately two thirds of those faced by rail shippers in the benchmark states. However, this relative
transportation-cost advantage is not significant enough to create a net economic advantage over the
benchmark economies.
The relative truck-cost disadvantage is not constant across every industry. In some industries, including
crops and animal production, food, chemicals, and transportation-equipment manufacturing, U.S. CanAm
Region producers face lower costs than the comparative economies.
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Exhibit 30. U.S. CanAm Region Rail Shipping Costs
for Selected Sectors and Trading Partners
Origin
Destination
State
State
NAICS
OH
NY
111
ME
NY
111
ND
VT
111
ME
ME
113
ME
ME
113
CT
ME
113
MA
VT
311
IL
ME
311
VT
VT
311
ME
ME
321
ME
IL
321
WA
VT
321
MA
VT
321
ME
PA
321
ME
PA
321
ME
ME
322
ME
NY
322
ME
ME
322
ME
ME
322
ME
MN
322
ME
NY
322
NY
VT
324
NY
VT
324
WI
ME
324
NY
VT
324
WV
NY
324
MN
NY
324
NY
ME
325
DE
ME
325
FL
NY
325
NC
NY
325
CT
ME
326
PA
ME
326
GA
ME
327
VT
ME
327
VT
VA
327
GA
VT
327
GA
ME
327
IN
NY
336
NY
NY
336
IL
NY
336
PA
NY
336
NY
NY
336
NY
NY
336
NY
VT
339
Source: Global Insight Transearch database.

Per Car
$1,502
$1,889
$4,875
$992
$1,388
$1,705
$850
$3,182
$668
$1,091
$4,139
$8,141
$1,437
$4,062
$3,948
$1,117
$2,573
$1,050
$1,207
$3,966
$2,283
$1,340
$1,543
$5,383
$794
$2,801
$3,594
$2,333
$2,650
$4,247
$2,211
$1,395
$2,759
$4,866
$2,528
$1,491
$2,247
$2,769
$2,736
$1,953
$4,353
$2,025
$1,953
$1,617
$1,046

Rail Costs 2006
Per Ton
Per CWT
$15.81
$0.79
$19.89
$0.99
$51.31
$2.57
$14.85
$0.74
$29.77
$1.49
$25.52
$1.28
$9.98
$0.50
$55.67
$2.78
$8.50
$0.43
$13.34
$0.67
$50.60
$2.53
$99.52
$4.98
$17.57
$0.88
$59.85
$2.99
$58.17
$2.91
$12.28
$0.61
$28.27
$1.41
$14.22
$0.71
$16.34
$0.82
$53.72
$2.69
$30.92
$1.55
$14.95
$0.75
$17.22
$0.86
$60.06
$3.00
$8.86
$0.44
$29.73
$1.49
$38.14
$1.91
$23.42
$1.17
$25.07
$1.25
$43.90
$2.20
$22.85
$1.14
$15.87
$0.79
$31.40
$1.57
$217.52
$10.88
$113.02
$5.65
$66.65
$3.33
$100.43
$5.02
$123.78
$6.19
$58.88
$2.94
$8.48
$0.42
$18.90
$0.95
$8.79
$0.44
$8.48
$0.42
$7.02
$0.35
$10.76
$0.54

Per Ton-Mile
$0.0092
$0.0113
$0.0026
$0.0994
$0.0296
$0.0149
$0.0356
$0.0043
$0.1014
$0.0651
$0.0043
$0.0016
$0.0225
$0.0055
$0.0058
$0.0661
$0.0107
$0.1160
$0.0607
$0.0033
$0.0138
$0.0422
$0.0267
$0.0031
$0.1166
$0.0063
$0.0040
$0.0078
$0.0068
$0.0032
$0.0059
$0.0160
$0.0060
$0.0031
$0.0141
$0.0460
$0.0061
$0.0046
$0.0076
$0.0185
$0.0055
$0.0173
$0.0185
$0.0293
$0.0740
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Exhibit 31
Comparison Rail Shipping Costs for Selected Sectors and Trading Partners
Origin

Destination

Rail Costs 2006

State

State

NAICS

Per Carload

Per Ton

Per CWT

Per Ton- Mile

IA

IA

111

$9.77

$10.28

$0.51

$0.03

IA

TX

111

$25.62

$26.96

$1.35

$0.02

IL

NC

311

$3,554.00

$39.94

$2.00

$0.04

OH

NC

311

$3,887.00

$43.80

$2.19

$0.04

CA

GA

315

$4,107.00

$129.56

$6.48

$0.02

GA

NY

315

$2,671.00

$84.27

$4.21

$0.03

MN

CA

321

$6,827.00

$100.59

$5.03

$0.03

WA

MN

321

$4,593.00

$5,615.00

$2.81

$0.03

MS

AL

322

$1,832.00

$20.13

$1.01

$0.06

AL

GA

322

$1,608.00

$26.12

$1.31

$0.06

LA

TX

324

$905.00

$10.10

$0.51

$0.05

IL

IN

325

$1,000.00

$10.04

$0.50

$0.04

TX

IN

325

$2,891.00

$32.90

$1.65

$0.03

NY

GA

326

$4,466.00

$130.74

$6.54

$0.05

SC

NY

326

$4,582.00

$134.15

$6.71

$0.05

OH

MI

327

$3,389.00

$35.86

$1.79

$0.08

GA

WI

327

$2,614.00

$116.86

$5.84

$0.03

IL

MA

332

$6,602.00

$101.56

$5.08

$0.05

IL

MA

332

$7,136.00

$77.57

$3.88

$0.05

OR

IL

334

$5,735.00

$196.41

$9.82

$0.03

OR

GA

334

$7,121.00

$243.89

$12.19

$0.03

MI

MO

336

$2,022.00

$100.24

$5.01

$0.02

MI

CA

336

$5,462.00

$117.54

$5.88

$0.04

MI

WI

337

$1,737.00

$89.23

$4.46

$0.04

NY

MI

337

$1,702.00

$62.50

$3.12

$0.03

IL

TX

339

$2,346.00

$109.10

$5.45

$0.02

MO

IL

339

$2,517.00

$37.63

$1.88

$0.05

Source: Global Insight Transearch database.
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Exhibit 32
U.S. CanAm Region Truck Shipping Costs
for Selected Sectors, Equipment Types and Trading Partners
Origin
Destination NAICS
NY
VT
111
NY
VT
111
NY
NY
112
NY
IN
112
ME
ME
113
ME
ME
113
ME
MA
114
ME
MA
114
ME
ME
311
ME
WI
311
NY
NY
315
NY
NC
315
ME
MA
321
ME
MA
321
ME
ME
322
ME
ME
322
ME
NY
324
NY
NY
324
KS
NY
325
ME
CT
325
ME
ME
326
ME
ME
326
ME
ME
332
IL
NY
332
MA
NY
334
MA
NY
334
NY
MN
336
PA
NY
336
NH
MA
337
ME
ME
337
ME
ME
339
OK
NY
339
Source: Global Insight Transearch database.

Equipment
Type
Bulk
Bulk
Reefer
Reefer
Dry van
Flatbed
Reefer
Reefer
Dry van
Dry van
Dry van
Dry van
Dry van
Dry van
Dry van
Dry van
Tank
Tank
Dry van
Tank
Dry van
Dry van
Dry van
Dry van
Dry van
Dry van
Dry van
Flatbed
Dry van
Dry van
Dry van
Dry van

Cost Per
Ton
$19.44

Cost Per TonMile
$0.34

$22.65
$18.78
$55.83
$19.04
$17.07
$25.73
$26.94
$20.50
$76.08
$30.14
$83.38
$26.14
$23.42
$19.71
$19.88
$68.49
$27.84
$99.84
$73.41
$30.62
$36.06
$21.01
$69.75
$46.60
$51.65
$121.42
$60.91
$15.86
$30.68
$25.97
$108.79

$0.18
$1.17
$0.09
$0.13
$0.11
$0.14
$0.13
$0.14
$0.06
$0.14
$0.09
$0.08
$0.08
$0.14
$0.13
$0.15
$1.74
$0.06
$0.21
$0.73
$0.36
$0.40
$0.08
$0.18
$0.17
$0.09
$0.14
$0.15
$0.23
$1.62
$0.08
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Exhibit 33
Comparison Rail Shipping Costs for Selected Sectors
Cost Per
Origin

Destination

NAICS

Equipment Type

Cost Per Ton

Ton-Mile

IL

IA

111

Bulk

$18.53

$0.37

IA

IA

111

Bulk

$19.23

$0.30

AK

AK

113

Dry van

$65.76

$0.05

AK

AK

113

Flatbed

$62.51

$0.05

NC

NC

311

Dry van

$21.23

$0.16

NC

NC

311

Reefer

$21.39

$0.16

CA

GA

315

Dry van

$167.23

$0.07

FL

GA

315

Dry van

$53.50

$0.12

MN

MN

321

Dry van

$18.30

$0.11

MN

NY

321

Dry van

$61.25

$0.05

AL

AL

322

Dry van

$27.82

$0.11

AL

LA

322

Dry van

$28.49

$0.10

LA

TX

324

Tank

$61.84

$0.22

LA

LA

324

Tank

$53.97

$0.27

IN

IL

325

Tank

$64.25

$0.34

IL

IN

325

Tank

$61.31

$0.32

SC

TX

326

Dry van

$126.58

$0.12

SC

CA

326

Dry van

$228.29

$0.10

MI

MA

332

Dry van

$61.28

$0.08

MA

MA

332

Dry van

$19.94

$0.36

TX

OR

334

Dry van

$155.15

$0.08

OR

IL

334

Dry van

$177.43

$0.08

MI

NJ

336

Flatbed

$69.31

$0.11

MI

MI

336

Dry van

$28.67

$0.46

MI

NJ

337

Dry van

$66.83

$0.11

MI

MI

337

Dry van

$33.34

$0.22

CA

IN

339

Dry van

$131.80

$0.06

CA

IN

339

Dry van

$133.72

$0.06

Source: Global Insight Transearch database.
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Exhibit 34
Analysis of Relative Freight Rail Cost Advantage (Disadvantage)
US CANAM FREIGHT RAIL COST ANALYSIS – COST PER TON-MILE

NAICS

Sector

CanAm

Comparison

CanAm
Advantage
(Disadvantage)

111

Crop/Animal Production

$0.01

$0.02

167.5%

113

Forestry and Logging

$0.05

N/A

N/A

311

Food Manufacturing

N/A

$0.04

N/A

315

Clothing Manufacturing

N/A

$0.03

N/A

321

Wood Products

$0.02

$0.03

70.5%

322

Paper

$0.05

$0.06

26.8%

324

Petroleum and Coal

$0.03

$0.05

64.8%

325

Chemicals

$0.01

$0.04

565.0%

326

Plastics and Rubber

$0.01

$0.04

304.1%

327

Nonmetallic Minerals

$0.01

$0.05

266.8%

332

Fabricated Metal

N/A

$0.05

N/A

334

Computer and Electronics

N/A

$0.03

N/A

336

Transportation Equipment

$0.02

$0.03

88.4%

337

Furniture

$0.04

N/A

339

Miscellaneous

$0.07

$0.04

-48.4%

All Moves

$0.03

$0.04

50.1%
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Exhibit 35
Analysis of Relative Truck Freight Cost Advantage (Disadvantage)
U.S. CANAM TRUCK FREIGHT COST ANALYSIS – COST PER TON-MILE

NAICS

Sector

CanAm

Comparison

CanAm
Advantage
(Disadvantage)

111

Crop/Animal Production

$0.26

$0.33

113

Forestry and Logging

$0.12

$0.05

311

Food Manufacturing

$0.10

$0.16

315

Clothing Manufacturing

$0.12

$0.10

321

Wood Products

$0.08

$0.08

322

Paper

$0.14

$0.11

324

Petroleum and Coal

$0.95

$0.25

325

Chemicals

$0.14

$0.33

326

Plastics and Rubber

$0.54

$0.11

332

Fabricated Metal

$0.24

$0.22

334

Computer and Electronics

$0.17

$0.08

336

Transportation Equipment

$0.12

$0.29

337

Furniture

$0.19

$0.16

339

Miscellaneous

$0.85

$0.06

Bulk

$0.26

$0.33

Dry van

$0.24

$0.13

Flatbed

$0.13

$0.08

Reefer

$0.38

$0.16

Tank

$0.70

$0.29

29.8%
-45.6%
-37.2%
-57.0%
-58.9%

All Moves

$0.28

$0.16

-44.5%

29.8%
-60.2%
63.0%
-17.0%
-3.6%
-22.1%
-74.1%
140.2%
-79.3%
-6.6%
-52.1%
143.8%
-13.4%
-92.4%

Equipment

3.2.2 Canadian CanAm Region Transportation Cost Comparison
Unlike the U.S. CanAm Region, direct-shipment-cost data by industry were not available for the Canadian
CanAm Region. Shipment-cost competitiveness is estimated based on all sector shipment volumes and
the revenues of firms that provide shipping services. This “bootstrapping” approach to estimating cost
differences has some drawbacks. First, only the volumes and shipping-related revenues flowing through
Canadian-based shipping firms are included. Firms exporting or importing through foreign-based shipping
firms are unaccounted for in the analysis. Second, revenues earned by Canadian-based firms are used to
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estimate costs faced by shippers. Using revenues is a second-best approximation method. Firms may,
and probably do, charge shippers in different areas differently – with higher or lower profit margins and
possible cross-subsidization, depending on various factors, particularly the level of competition. Finally,
although revenues should be reflective of prices, firms may earn revenues from services ancillary to
shipping. Therefore, it is not recommended to compare revenue-based cost-burden estimates with the
direct-cost data provided in the U.S. CanAm Region modal-cost-analysis section.
Despite these data issues, the available data do reveal a trend of higher than average transportation costs
in the Canadian CanAm Region. As Exhibit 36 indicates, the most significant province in terms of Canadian
movements not surprisingly is Ontario. , However, Ontario has only recently rebounded from a decline in
activity that lasted from about 1989 to 2001. By comparison, activity in the Atlantic Provinces has
remained more or less constant in terms of volumes moved. Throughout Canada, truck shipment
revenues per ton (Exhibit 37) – as an approximation of price per ton – grew 6.5% between 1987 and 2003.
Exhibits 38 and 39 show provincial shares of the national total of volume and volume distances moved for
provincial imports and exports, respectively. These tables demonstrate that for Canadian provinces other
than Ontario, the relative share of tons moved in and out is less than the relative share of ton-miles,
suggesting that producers in the NE CanAm Region not based in Ontario face farther distances to market
and from suppliers than producers located outside of the region. Even in a cost-per-kilometer neutral
environment, this constitutes a competitive disadvantage.
Exhibit 40 shows truck-shipper revenues derived from movements in to and out of the NE CanAm Region
and the rest of Canada. Exhibit 41 describes shipper revenues per kilometer for movements originating
and terminating in the NE CanAm Region and the rest of Canada, and it extrapolates the revenue data
provided to estimate the relative price (dis)advantage faced by NE CanAm Region shippers.

It is

interesting that the producers in the Atlantic Provinces face relatively average per-ton costs. As indicated
previously, however, these producers move relatively low tonnage. On average, the Canadian data
indicate that producers in the NE CanAm Region face relatively high transportation costs.
Finally, Exhibit 42 shows data for an industry of interest: logging. Specifically, it examines the component
costs of delivering 1,000 board feet to market. As shown in the table, loggers in the NE CanAm Region
face significant transportation-cost disadvantages that magnify the industry’s overall economic
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disadvantage. This example represents the way in which transportation-cost disadvantages magnify
economic underperformance in many industries across the NE CanAm Region.
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Exhibit 36
Canadian Relative Provincial Scale of Operations,
Percentage Volumes of Truck Freight Movements (Per Thousand Tons)
Prairie
Year

Ontario

British
Québec

Provinces

Atlantic Provinces

Territories

Totals

Columbia

1987

62,671

25,766

23,913

21,279

8,957

81

142,668

1988

74,929

23,329

22,197

18,271

9,557

55

148,339

1989

68,902

20,958

19,815

15,748

8,447

100

133,971

1990

60,898

20,361

18,225

13,252

7,162

364

120,262

1991

46,456

17,975

17,227

11,053

7,464

97

100,271

1992

41,777

18,137

17,443

12,216

7,433

111

97,117

1993

48,348

22,064

19,095

11,718

9,946

73

111,245

1994

48,538

23,973

21,592

16,582

10,322

153

121,160

1995

53,842

26,031

22,390

18,176

10,152

130

130,721

1996

56,429

31,997

26,427

18,823

9,357

109

143,142

1997*

47,114

27,534

25,707

17,849

9,293

161

127,659

1998

48,375

30,059

26,629

15,569

10,052

49

130,732

1999

55,786

37,484

29,735

15,818

11,689

36

150,548

2000

58,128

40,670

28,819

15,373

11,091

36

154,117

2001

67,086

37,547

28,346

17,577

12,519

259

163,334

2002

63,940

38,105

33,024

17,072

9,054

272

161,467

2003

69,323

39,885

33,732

14,807

10,570

103

168,419

Source: Transport Canada.
Notes: Due to rounding, totals may not add up. Canadian domiciled for-hire Classes I and II carriers includes carriers earning gross
annual intercity revenues of $350,000 or more (1987), $500,000 or more (1988–1989), or $1 million or more (1990–1996).
*Starting in 1997: Includes long-distance carriers with annual revenues of $1 million or more (i.e., carriers with at least 50% of
revenues coming from long-distance [80 km] movements). Local carriers’ activity not captured due to methodological changes (i.e.,
NAICS criteria), making historical comparison inadequate (i.e., underestimated level of intra-provincial traffic).
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Exhibit 37
Cost, Revenues, and Revenues Per Ton, All Canada
Revenues
Year

Tons (Millions)

(Millions)

Revenues Per Ton

1987

21,298.3

1,664.8

$0.078

1988

26,297.1

2,021.0

$0.077

1989

23,703.3

1,980.9

$0.084

1990

23,069.8

1,774.9

$0.077

1991

22,911.1

1,848.4

$0.081

1992

25,190.0

2,018.5

$0.080

1993

32,635.8

2,511.6

$0.077

1994

41,726.3

3,166.9

$0.076

1995

44,204.6

3,527.5

$0.080

1996

49,627.3

3,798.1

$0.077

1997

58,613.2

4,559.8

$0.078

1998

61,396.4

4,847.2

$0.079

1999

76,182.5

6,147.4

$0.081

2000

80,229.9

6,516.4

$0.081

2001

83,414.9

6,863.3

$0.082

2002

90,291.8

7,333.2

$0.081

2003

95,995.0

8,008.8

$0.083

Source: Transport Canada.
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Exhibit 38
Canadian CanAm Region Relative Volumes and Volume-Distances Moved, Exports
Ontario

Québec

Percentage of

Atlantic Provinces

Percentage of

Percentage of

Percentage of

Canadian

Percentage of

Canadian

Percentage of

Canadian

Canadian

Exports-Ton-

Canadian

Exports-Ton-

Canadian

Exports-Ton-

Year

Exports-Ton

Kms

Exports-Ton

Kms

Exports-Ton

Kms

1987

53.5

40.4

19.4

24.0

7.2

11.2

1988

53.9

41.9

18.5

22.1

6.6

8.0

1989

54.1

42.9

18.0

22.5

9.6

9.7

1990

52.1

41.3

18.8

21.0

8.4

9.2

1991

50.5

40.2

18.5

20.6

7.6

9.1

1992

50.2

40.7

19.8

22.3

7.2

8.9

1993

51.2

41.3

21.3

22.9

8.6

10.6

1994

48.7

37.6

22.8

24.7

6.8

7.9

1995

50.4

39.9

22.1

24.4

7.3

8.7

1996

49.7

39.6

22.0

24.0

6.6

8.0

1997

49.7

41.0

22.8

24.7

6.9

7.5

1998

51.7

40.6

22.8

24.9

6.5

8.0

1999

51.6

42.2

24.3

25.4

6.3

7.9

2000

49.4

40.6

23.4

25.2

6.0

7.3

2001

50.3

40.4

25.1

25.7

6.8

8.8

2002

51.5

41.1

24.4

26.0

6.5

8.2

2003

51.6

41.9

25.6

27.7

6.4

7.9

Source: Transport Canada. Atlantic Provinces: NS, NB, NFL, and PEI.
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Exhibit 39
Canadian CanAm Region Relative Volumes and Volume-Distances Moved, Imports
Ontario

Québec

Percentage of

Atlantic Provinces

Percentage of

Percentage of

Percentage of

Canadian

Percentage of

Canadian

Percentage of

Canadian

Canadian

Imports-Ton-

Canadian

Imports-Ton-

Canadian

Imports-Ton-

Year

Imports-Ton

Kms

Imports-Ton

Kms

Imports-Ton

Kms

1987

62.5

47.2

14.9

19.7

3.0

3.9

1988

61.5

49.7

15.7

18.8

4.0

5.4

1989

66.1

52.0

15.8

19.5

3.2

4.3

1990

61.3

46.9

16.2

17.9

3.9

4.9

1991

58.8

46.3

17.8

18.3

4.6

5.7

1992

58.7

47.0

19.1

20.6

5.3

6.3

1993

55.6

44.2

20.6

21.2

4.8

6.2

1994

52.3

39.8

18.9

19.1

3.8

4.9

1995

53.2

43.2

20.7

21.5

3.8

5.5

1996

54.9

42.8

20.6

23.0

3.1

4.3

1997

55.8

45.2

20.1

22.5

2.6

4.0

1998

55.6

44.6

20.4

21.6

2.8

4.2

1999

62.3

51.3

18.4

21.4

2.6

3.8

2000

59.8

49.1

19.2

21.2

2.5

4.0

2001

59.5

48.6

19.8

22.0

2.5

3.8

2002

58.7

48.7

20.1

22.4

2.4

3.7

2003

59.3

49.0

21.4

24.1

2.6

3.7

Source: Transport Canada. Atlantic Provinces: NS, NB, NFL, and PEI.
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Exhibit 40
Canadian CanAm Region Truck Freight Revenues, CanAm Region–Based Movements
Ontario

Québec

Atlantic Provinces

All Canada

Year

Export

Import

Export

Import

Export

Import

Export

Import

1987

$396.61

$495.02

$179.64

$156.13

$58.33

$31.94

$887.13

$777.67

1988

$487.81

$651.43

$183.04

$181.33

$64.92

$55.97

$1,119.30

$901.69

1989

$528.84

$623.81

$194.69

$174.50

$68.33

$40.75

$1,044.90

$936.00

1990

$447.44

$493.26

$173.91

$154.49

$64.16

$46.53

$930.67

$844.23

1991

$475.28

$517.71

$190.11

$156.08

$66.36

$54.25

$951.68

$896.75

1992

$492.53

$587.08

$208.38

$186.41

$74.83

$55.71

$1,071.32

$947.17

1993

$590.33

$679.95

$268.65

$230.65

$101.33

$70.66

$1,333.23

$1,178.31

1994

$703.13

$796.32

$364.91

$281.15

$93.45

$79.13

$1,683.55

$1,483.39

1995

$775.09

$967.99

$369.24

$336.86

$109.82

$92.93

$1,935.98

$1,591.56

1996

$791.18

$1,040.48

$391.44

$384.94

$106.62

$85.71

$2,137.39

$1,660.75

1997

$1,007.02

$1,273.63

$482.28

$454.52

$115.89

$102.42

$2,547.77

$2,012.03

1998

$1,058.73

$1,394.52

$521.62

$494.17

$132.69

$115.51

$2,724.20

$2,122.98

1999

$1,402.65

$1,905.61

$692.74

$607.28

$164.81

$124.97

$3,377.55

$2,769.85

2000

$1,423.91

$2,006.83

$670.29

$644.39

$168.35

$140.28

$3,701.28

$2,815.16

2001

$1,491.01

$2,064.74

$721.04

$690.43

$205.03

$139.40

$3,861.49

$3,001.84

2002

$1,512.70

$2,294.21

$769.81

$764.31

$203.28

$152.18

$4,239.11

$3,094.09

2003

$1,669.98

$2,457.68

$908.42

$909.57

$218.57

$169.97

$4,593.80

$3,415.10

Source: Transport Canada.
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Exhibit 41
CanAm Region Truck Freight Revenues, Tons, and Revenues Per Ton,
CanAm Region–Based Movements Compared to All Other Canada
Tons Moved

Total Revenues

Revenues Per Ton

2000

2003

2000

2003

2000

2003

111,205

129,796

$3,430.74

$4,127.67

$0.031

$0.032

56,550

66,168

$1,314.68

$1,817.99

$0.023

$0.027

Atlantic
Provinces

19,800

21,266

$308.63

$388.54

$0.016

$0.018

All CanAm
Provinces

187,556

217,230

$5,054.05

$6,334.19

$0.027

$0.029

All Other
Canada

90,886

87,924

$1,462.39

$1,674.71

$0.016

$0.019

67%

53%

Ontario
Québec

Percentage
Difference
Source: Transport Canada. Atlantic Canada: NS, NB, NFL, and PEI.

Exhibit 42
Canadian Cost Competitiveness in Forest Products, 2004 U.S. Dollars

Delivered Log Costs ($ per 1000 Board Feet)
250
200

Woodlands Overhead

150

Stumpage

100

Hauling and Roads
Logging

50
0
Canadian
Praries

B.C. Interior

Eastern
Canada

Ontraio

Sources: Ontario Ministry of Natural Resources, May 2005; Conference Board of Canada, March 2007

Appendix A: Existing Conditions
3.0 Competing in the Global Economy: How Does the NE CanAm Region Compare?

page 60

The data establish that in many cases, the Canadian CanAm Region does face higher transportation costs,
on average, than its competitors, both domestically and internationally. More than is typical, Canadian
CanAm Region producers rely on truck freight for the movement of inputs and finished goods. It is
estimated that U.S. CanAm Region producers will face a 45% cost disadvantage for truck movements of
goods, which is likely connected to the relatively high level of backhaul required to serve underlinked and
dispersed activities. U.S. CanAm Region producers relying on rail actually have an approximate 50% cost
advantage compared to domestic competitors. This advantage is somewhat negated by the relatively low
level of rail movement compared to the national average. Canadian data are somewhat more difficult to
interpret; however, available data suggest a truck-freight cost disadvantage from 50% to 65% compared
to the rest of Canada.
The NE CanAm Region does not underperform in all categories, but the outcome is clear: At the regional
level, the NE CanAm Region is at a competitive disadvantage to competitor economies. Strategic
investment in transportation can have a significant region-wide impact on competitive performance.

3.3

Conclusion

Results of the competitive benchmarking for the NE CanAm Region are mixed. The analysis demonstrates
that the region has some of the necessary elements for sustainable economic growth, including proximity
to major economic markets; a labor force that is highly educated and experienced; important multimodal
assets including access to a deep-water port capable of handling the post-Panamax container ships and
the St. Lawrence Seaway; relatively cost-competitive freight-rail rates; and numerous border crossings to
facilitate bi-national trade.
The analysis also revealed several areas in which the NE CanAm Region is not meeting the necessary
conditions to compete globally, including relatively low capital productivity due to over-reliance on labor,
high tax burden and energy costs, and a significant truck-freight cost disadvantage.
The fact that truck-freight costs in the NE CanAm Region are 45% to 65% higher than national averages
has significant implications for the ability of the region to take advantage of the opportunities presented
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by global trends, including increased global trade; shifting trade lanes via the Suez Canal, the Canadian
National Railroad land bridge, and the St. Lawrence Seaway; the logistics revolution; and, perhaps most
important, the increased focus on supply-chain management.

Understanding the root causes of

transportation-cost disadvantages is necessary to provide insight to potential investments and strategies
to address the challenge.
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4.0 Trade and Transportation in the NE CanAm Region
The transportation system plays an integral role in supporting a region's economy, and meeting the
transportation needs of businesses and residents is a necessary condition for sustainable economic
growth and development. An efficient transportation system saves time and money for individuals and
businesses by enhancing productivity and competitiveness and promoting economic growth. At first
glance, a transportation system may seem to be primarily the physical infrastructure consisting of
highways, ports, rail lines, and terminals. Infrastructure provides access, but it cannot compel delivery of
service that meets the needs of its current and potential users. Service must be available, typically
through either contractually provided service by carriers such as airlines, trucking firms, and railroads or
direct operation by users such as shippers operating their own trucking fleet or individuals with their own
airplane or automobile. The majority of freight shippers rely on for-hire carriers to provide carriage for at
least some of the freight-transport requirements; the carriers determine what (if any) service they will
provide in a particular lane or location depending on the economics of the operation.
Chapter 3 established that the NE CanAm Region, in general, has a relative transportation-cost
disadvantage, suggesting that the region may not meet the necessary conditions to compete globally. The
purpose of this chapter is to provide an understanding of how effectively the system meets existing and
emerging market demands and how the system influences trading patterns beyond the NE CanAm Region
that affect regional development. To perform this task, available travel-pattern data were collected and
analyzed to profile and characterize the nature of demand within and between the NE CanAm Region and
markets external to it throughout North America. This chapter also includes results from a limited series
of structured interviews conducted with stakeholders located in the study area.
This chapter has seven sections: Following this introduction, the second section outlines general
transportation characteristics of the study area. The third section describes the existing transportation
network, by mode and impact on the region's transportation economics, including a comparison with
other rural regions. The fourth section summarizes the movement of goods in terms of volume, mode,
commodity type, and trading partners. The fifth section addresses the tourism industry and its role in
regional economics. Additional detail and supporting data are provided in the Appendix.
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4.1

Existing Transportation System

The existing transportation network in the NE CanAm Region study area has been highly influenced by the
physical geography and location of population centers. Ground infrastructure in the region traces the
mountainous canvas on which past and present planners have developed transportation systems; the
maritime network is dominated by historical ports of call; and airports are located in regions with high
population density.
The current infrastructure is discussed briefly in this section. Further description and an inventory of the
NE CanAm Region infrastructure are provided in the Appendix.

4.1.1 Highway System
Exhibit 43 shows the existing highway network in the NE CanAm Region study area. As discussed
previously, topography has played a key role in the development of roads, which is especially evident in
the U.S. portion of the study area where ground transportation is primarily north–south oriented, due to
the obstacle created by the Appalachian Mountains. U.S. Interstate 95, the only major highway in Maine,
is a prime example because it avoids entirely the mountainous portion of the state. Instead, smaller roads
(e.g., Route 2) are the only option for traffic that crosses from Upstate New York through Vermont and
New Hampshire into Central Maine. The lack of direct routing for key trading partners forces freight and
passenger traffic onto smaller roads. The use of these roads adds costs not only in terms of fuel and time
but also in terms of safety – smaller roads are generally not as well maintained as interstate highways and
it is difficult for larger vehicles, such as trailers, to maneuver.
In Canada, the highway network has experienced different development patterns, given the comparative
abundance of population centers versus those in the U.S. portion of the study area. The network is largely
east–west oriented, with the primary through-route being Highway 401 connecting Toronto, Ottawa, and
Montréal. Outside of this major route, however, highways are sparse and follow the topographical
boundaries of the region.
Appendix A: Existing Conditions
4.0 Trade and Transportation in the NE CanAm Region

page 64

Exhibit 43- Highway Network

Source: Wilbur Smith Associates.
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4.1.2

Rail

The railroad network faces issues similar to those of the highway network. In the United States, the NE
CanAm Region is served primarily by smaller, undercapitalized railroads operating over infrastructure
that, although adequate for the traffic currently being handled, is not sufficient to accommodate any kind
of significant growth. In the New England states, service is dominated by Pan Am Railways, a Billerica,
Massachusetts–based regional railroad. Other important regional carriers are the New England Central (a
Rail America subsidiary), the Vermont Railway System (a private operator over state-owned track), the
Montréal Maine and Atlantic (operating lines in Maine, Québec, and Vermont), and the St. Lawrence and
Atlantic. Two Class I railroads directly serve the NE CanAm Region in New York: the Canadian Pacific with
its connection from Albany to Montréal along Lake Champlain; and the CSX, with its water level route
along Interstate 90 and a secondary line along the southern shore of the St. Lawrence River from Syracuse
to Massena.
East of Montréal, the Canadian portion of the NE CanAm Region is served by the Canadian National
Railway (CN) – one of Canada’s two major railroads – and a number of regional railroads. CN’s main line
from Halifax west through Montréal is the dominant route in the region; west of Montréal, the Canadian
Pacific Railway (CP) and the CN offer competing routes.
Exhibit 44 shows the rail network for the NE CanAm Region study area. Like the highway network, rail
systems in the United States are primarily north–south oriented because of the physical obstacles of
mountains and rivers in the region.
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Exhibit 44 - Rail Network

Source: Wilbur Smith Associates
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4.1.3

Air

Exhibit 45 shows the 2005 annual passenger count for airports in the NE CanAm Region study area. Like
other modes of transport, passenger and freight air service is highly dependent on population centers in
need of service. Given the rural nature of the region, commercial airports in the study area are scarce, and
most potential customers are forced to drive long distances or across national borders to reach viable air
service. Although large population centers in the NE CanAm Region such as Buffalo, Toronto, and
Montréal all have adequate coverage, catchment areas in Maine and Québec can exceed 200 miles. This
scarcity of airports has a negative impact on residents and businesses in the region, which are forced to
incur the costs of large hinterlands by either driving the extra distance to a large commercial airport or
flying from a smaller, more expensive local terminal. The additional costs also have the potential to limit
tourism and business travel.
The map shown in Exhibit 45 also provides interesting information regarding viable air service in the
United States and Canada. In a study area dominated by U.S. territory, the majority of airports are located
in Canada, where population density remains higher. In fact, the highest volume passenger airport in the
study area is located in Toronto, which also is the largest population center in the NE CanAm Region. The
dwindling populations in Northern Maine and Upstate New York account for the low demand for air
service in the U.S. portion of the region.
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Exhibit 45- Strategic Airport System for the NE CanAm Region

Source: Wilbur Smith Associates.
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Air cargo is carried in the bellyhold of passenger aircraft, in a passenger/cargo combination, and in allcargo aircraft. There are no restrictions on routing, capacity, or price in both the United States and
Canada's deregulated domestic air-cargo market, whereas bilateral air agreements, other international
agreements, and national policies govern trans-border and international air-cargo services.

Cargo

providers serving the NE CanAm Region range from small operators with only a few aircraft to larger firms
operating large fleets. In addition, mainline passenger carriers provide cargo service as part of their
scheduled air-passenger service. Although security considerations have substantially dampened such
traffic in the United States since 2001, international markets remain important.

4.1.4 The Strategic Water Port System for the NE CanAm Region
Exhibit 46 shows the location of strategic ports in the NE CanAm Region. Most are located in Canada,
which has more oceanfront property than the U.S. states in the study area. Two ports are located in
Maine and two others are located elsewhere in the United States. Inland waterways are also an option for
much of the NE CanAm Region; of the 15 identified strategic ports, 5 utilize access involving the St.
Lawrence Seaway and Lake Ontario.
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Exhibit 46 - Ports in the NE CanAm

Region
Source: Wilbur Smith Associates.
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In 2005, 87 ports were under the control and administration of Transport Canada. Within the study area,
there are 12 major ports located in Canada, including St. John’s, Halifax, Saint John, Québec/Lévis,
Montréal, Hamilton, and several smaller ports. The freight-movement growth rates for the ports of
Eastern Canada have been uneven: Some ports have seen a significant decrease in the amount of freight
handled and others have experienced a great increase.

4.2

Freight Markets

Understanding the freight markets served in the NE CanAm Region is critical to determining the nature of
the demands placed on the transportation system and identifying conflicts and opportunities for
improvements in jurisdictional coordination. This section is an overview of freight markets, first from an
economic-activity perspective (i.e., commodities handled) and then from a modal perspective. When
considering these results, it is important to understand the inconsistencies in available data between the
U.S. and Canadian sections of the NE CanAm Region. Furthermore, for the Canadian section of the study
area, true cross-modal data that permit statistically consistent cross-modal comparisons are not available,
so most data are presented by mode. In general, when both U.S. and Canadian data were available, the
U.S. data (i.e., Global Insight Transearch) were used.

4.2.1

NE CanAm Region Traffic Overview

In general terms, the freight activity of an areas consists of local, regional, and interregional movements.
For purposes of this analysis, freight traffic was categorized in four distinct types: inbound, outbound,
local, and through.6

6

Each type of traffic variously reflects a region’s economic development,

The four categories are as follows:
•

Inbound Traffic: traffic moving from regions to shippers located in the study area.

•

Outbound Traffic: traffic moving to regions from shippers located in the study area.

•

Through Traffic: interregional traffic flows that move through or across the study area without local processing, storage, or handling. Through traffic is freight
that consumes capacity on the regional infrastructure but that does not generally provide local benefit. In this report, through traffic is also called "bridge" or
"overhead" traffic.
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transportation system, and integration with its neighbors. The impact on a transportation system can be
distinctive and therefore important when considering policy options.
Total volumes moving for 2004 in the U.S. portion of the study area, as well as the cross-border traffic, are
shown in Exhibit 47. Overall, the U.S. portion of the NE CanAm Region handled more than 344 million
tons of goods, with an approximate value of $630 billion USD. Most of this traffic moved cross-border
and accounted for almost 2 of every 3 tons moving in the region.

Exhibit 47
Summary of Traffic by Direction of Movement, 2004
Value
Traffic Type

Tons
($ Millions USD)

U.S.
Inbound

34,215,214

103,836

Outbound

73,597,323

134,337

Intraregional

39,276,791

37,310

Through

3,991,486

8,163

Inbound

63,243,004

193,984

Outbound

63,727,991

68,362

Intraregional

7,696,725

8,604

Through

58,684,283

75,128

3,099,895,353

5,667,516

Cross-Border

Totals

•

Local Traffic: intraregional traffic flows, moving from origins in the study area to destinations also in the study area. Local traffic reflects movements from local
producers to local consumers.
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A closer look at the distribution of value and tonnage by direction of movement is shown in Exhibit 48.
For U.S. traffic, the predominant flow is outbound for both value and tonnage, accounting for almost 50%
of all traffic. On a tonnage basis, inbound and intra-regional traffic has approximately the same tonnage
but vastly different values. Finally, reflecting the geographic location of the NE CanAm Region on the U.S.
map, through traffic represents only a small portion (i.e., less than 5%).
Cross-border traffic exhibits the same inbound tons and value imbalance as U.S. domestic traffic, except
that it represents approximately 55% of total value and 32% of the tonnage. Through traffic represents a
far greater share at 30% of tonnage, whereas intra–NE CanAm Region traffic is insignificant, representing
less than 5% on either a tonnage or a value basis (Exhibit 49).
Exhibit 48
U.S. Tons and Values for Specific Directions of Movement

Source: Global Insight, Transearch.
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Exhibit 49
Cross-Border Tons and Values for Specific Directions of Movement

Source: Global Insight, Transearch

4.2.2

Primary Industries Served in the NE CanAm Region

For freight, the purpose of the transportation system is to provide a means of getting product from areas
of supply to areas of demand. If demand does not exist, there is no need for a transportation system. An
examination of the commodities that are produced and shipped in or through a region provides this
critical information.
The variety of commodities handled within a region indicates the diversity of its industrial base and – to
some extent – its economy. Although some commodities are associated with particular industries (e.g.,
the production of minerals), in other instances they are primarily a reflection of general economic activity.
Distribution and warehousing traffic is the primary example of such traffic because it is largely driven by
population and per-capita income. Overhead traffic may be primarily the result of geography rather than
the presence of particular industries or economic factors.
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Commodity volume is measured in two ways: value and tonnage. Value indicates the economic impact of
a particular commodity, and tonnage indicates the level of demand placed on the transportation system
and also serves as a proxy for economic cost. Commodities moving in high volumes often move in bulk via
rail and/or marine, whereas high-value commodities are more typically shipped by highway, rail
intermodal and air overland, and on international container ships and airlines. The unique nature of a
given commodity and the resources needed to haul it often define freight-carrier operations and provide
insight to the challenges that transportation infrastructure may impose. Equipment type and safety
concerns can also vary with the commodity being hauled.

4.2.3 U.S. Traffic
Exhibits 50 and 51 examine industries in the U.S. portion of the Can-Am Region study area that utilize the
freight-transportation network. For this part of the analysis, commodity type was defined using Standard
Transportation Commodity Codes (STCC). The exhibits make no distinction among modes, including air,
rail, truck, and water, and present the top commodities utilized by shippers and receivers in the region;
that is, they examine the commodity distribution of traffic moving in, out, and locally to the U.S. portion
of the study area.
Commodities are examined by tons by the two-digit STCC. In the two-digit representation, nonmetallic
minerals are responsible for more than a quarter of all tonnage, followed by petroleum or coal products,
and secondary traffic, which consists of traffic from distribution centers to retail stores and so forth.
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Exhibit 50
STCC-2 Commodity Distribution by Tons for the U.S. Study Area

Source: Global Insight, Transearch

Pulp or paper and lumber or wood products, a group of commodities commonly viewed as important to
the NE CanAm Region, account for a total of 13% of all tonnage. A more detailed examination of the
commodities at the four-digit STCC level reveals that the bulk of nonmetallic minerals consists of broken
stone or riprap (i.e., material typically used in construction). Warehouse and distribution-center traffic
rises to second place, accounting for 15% of total tonnage. Paper, with the omission of pulp, drops to 3%,
and no single four-digit category in the lumber or wood products category appears.

Appendix A: Existing Conditions
4.0 Trade and Transportation in the NE CanAm Region

page 77

Exhibit 51
STCC-4 Commodity Distribution by Tons for the U.S. Study Area

Source: Global Insight, Transearch.

In Exhibit 52, commodities are examined by value by the two-digit STCC. From this perspective, the
picture changes considerably. Secondary traffic becomes the most important commodity, accounting for
52% of total value, followed by the other category at 15%. Pulp and paper rises to third place at 8%, and
manufactured goods in the form of electrical and transportation equipment appear on the list.
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Exhibit 52
STCC-2 Commodity Distribution by Value for the U.S. Study Area

Source: Global Insight, Transearch.

4.2.4 Canadian Traffic
Because there is no consolidated picture of intra-Canadian traffic, a perspective on this traffic must
necessarily be done by mode. (Cross-border traffic is derived from the Global Insight, Transearch data
and is discussed in a subsequent section.) In addition, data at the subprovincial level were not available;
therefore, representations for the largest provinces in the NE CanAm Region – Québec and Ontario –
include substantial economic activity that is either at the periphery or beyond the boundaries of the
region.

4.2.4.1 Motor Carrier. To provide a more precise picture of the inter- and intra-provincial commodity
flows within Canada, data from the 1999 National Roadside Survey were examined. The various
commodities were aggregated into 10 groups, as follows:
•

agricultural products and fish
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•

grains, alcoholic beverages, and tobacco

•

stone, minerals, and ores

•

coal and petroleum products

•

pharmaceutical and chemical products

•

wood, textile, and leather products

•

metal products and machinery

•

electronics, vehicles, and precision goods

•

furniture and miscellaneous products

•

less-than-truckload (LTL), courier, parcels, and mail

In accordance with these commodity classifications, Exhibits 53 and 54 show the proportion of traffic
handled by road in the Canadian provinces that comprise the study area. On a tonnage basis, wood,
textile, and leather products account for an outsize proportion of the traffic at 26%, followed by metal
products and machinery; the remaining commodity groups are more evenly distributed (see Exhibit 53).
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Exhibit 53
Motor-Carrier Commodity Distribution by Tons for Canada
26%

Wood, Textile, and Leather Products

15%

Metal Products and Machinery

10%

Agricultural products and Fish

9%

Electronics, Vehicles and Precision Goods

9%

Unidentified
Grains, Alcoholic Beverages, and Tobacco

8%

Coal and Petroleum Products

8%
5%

Pharm aceutical and Chem ical Products
Stone, Minerals, and Ores

4%

Furniture and Miscellaneous Products

4%
0%

5%

10%

15%

20%

25%

30%

Share of Traffic
Source: 1999 National Roadside Survey.

Viewed from a value perspective, the picture shifts (Exhibit 54). Electronics, vehicles, and precision goods
dominate at 26%, followed by unidentified; wood, textile, and leather products; and metal products and
machinery – all at approximately 16% of total traffic. It is noteworthy that bulk goods account for a small
proportion of overall traffic.

Appendix A: Existing Conditions
4.0 Trade and Transportation in the NE CanAm Region

page 81

Exhibit 54
Motor-Carrier Commodity Distribution by Value for Canada
26%
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4%
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4%
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Coal and Petroleum Products
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0%
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15%
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Share of Traffic
Source: 1999 National Roadside Survey.

From a detailed examination of the commodity flows as measured using National Roadside Survey data,
the following major trends are apparent:
•

Regardless of the commodity being transported, it is evident that Québec and Ontario are each
other’s major trading partners. Outside of Canada, New York, Michigan, and the Western and
Mid-Western U.S. states comprise the major trading partners for both provinces.

•

As discussed previously, the inter-provincial (east–west) flows of goods within, through, and
outside of the study area are significant and cannot be downplayed. Ontario and Québec are the
major destinations for the majority of commodities being transported by truck, regardless of
origin, whether from Canada or the United States. The pull of commodities – in particular, raw
materials (e.g., produce, fish, leather, and grains) – toward these two provinces becomes even
more apparent when comparing the commodity flows for these goods against those of finished
goods. The demand for raw materials in these two provinces often rivals that which can be found
within the province itself. For example, the percentages of grains, alcoholic beverages, and
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tobacco being transported from New Brunswick to the provinces of Ontario and Québec are 14%
and 16%, respectively, compared to 15% for intra-provincial flows of those goods and 19% to the
adjacent province of Nova Scotia. This trend remains apparent even when considering all
commodities together.
Ontario and Québec are major trading partners with the Atlantic Provinces, often rivaling the Atlantic
Provinces themselves, particularly for raw materials.

Whereas intra-provincial flows constitute the

majority of commodities being transported by truck within those provinces, the province of New
Brunswick is a major attractor for goods originating in the Atlantic Provinces. For instance, almost a third
of the goods coming from Prince Edward Island are bound for New Brunswick, compared to a fifth for the
remaining Atlantic Provinces.

4.2.4.2 Rail. Detailed commodity data for rail within Canada are not available, in contrast to the United
States, where the larger carriers are required to submit a sampling of traffic data for oversight and
analytical purposes. Transport Canada does provide commodity-flow data at a provincial level, which are
of minimal use for this study. The origins and destinations refer to those for the railway transport and
may not necessarily reflect the actual origins and destinations of the commodities. In many cases, the
commodities may enter or leave Canada via marine, surface, or air transport and are transferred to or
from rail.
As with U.S. rail traffic, the general trend has been upward in recent years, with annual loadings
increasing 4% in 2005 to reach 284 million tons (not including receipts from U.S. connections). Exhibit 55,
which lists 10-year rail-tonnage trends in Eastern Canada, illustrates how iron ore, other ores, and mine
products accounting for 41% of all traffic, processed and nonprocessed forest products for 16%, and
intermodal shipments for 13% were the predominant commodities transported in 2005.
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Exhibit 55
Annual Rail Loadings in Eastern Canada (in Thousands of Tons)
Commodity

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

Grain

0.99

0.89

0.76

1.03

0.86

0.61

0.48

0.72

0.86

0.89

Other Agricultural and Food Products

0.91

1.01

0.90

1.15

1.14

1.10

1.49

1.58

1.65

1.72

Coal

313.14

2.91

2.20

3.49

3.73

4.60

3.85

3.29

3.01

3.15

Fertilizer Materials

260.97

2.01

1.65

1.39

1.90

2.09

2.23

2.47

2.70

2.47

Iron Ore and Concentrates (including pellets)

36.94

39.25

38.80

32.25

38.59

28.97

30.09

32.92

27.85

32.29

Ores and Mine Products

15.85

17.18

16.83

18.06

19.03

19.73

19.95

17.69

20.08

20.30

Processed Forest Products

7.74

7.63

8.48

11.17

11.63

11.38

11.83

11.56

13.20

13.79

Nonprocessed Forest Products

8.60

8.91

4.16

5.10

5.42

5.33

6.68

6.07

6.38

6.11

Ferrous and Nonferrous Metals

629.35

665.17

6.84

6.97

7.01

7.54

8.39

8.42

9.38

9.78

Automobiles and Parts

3.22

3.74

3.17

4.54

4.68

4.36

4.64

4.83

4.72

4.43

Refined Petroleum Products

2.13

2.82

6.78

6.42

6.61

7.35

8.14

8.71

8.31

8.35

Chemicals

6.40

7.03

8.35

6.93

7.55

7.20

7.56

7.23

8.31

7.70

Miscellaneous

2.67

2.79

2.54

1.26

1.16

1.04

0.93

0.90

0.87

0.85

Carload Traffic Loaded

97.48

102.81

101.46

99.75

109.32

101.29

106.26

106.39

107.32

111.84

Intermodal

11.02

11.83

11.36

14.70

13.78

14.04

14.93

15.92

15.60

16.01

Totals

108.49

114.64

112.82

114.45

123.10

115.34

121.19

122.32

122.91

127.85

Source: Transportation in Canada Annual Report 2005 (Transport Canada).
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4.2.4.3 Marine. The top 10 commodities transported internationally by ship or barge are summarized in
Exhibit 56. It covers all Canadian ports, thereby incorporating the substantial volumes from the West
Coast and Great Lakes ports that are not part of the NE CanAm Region study area.

Exhibit 56
Commodities Transported by Marine Mode Between Canadian and International Ports (Ranked by
Weight)

Rank

Commodity

Total Tonnage

1

Crude Petroleum

55,366,209

2

Coal

47,664,882

3

Metallic Ores

42,420,283

4

Nonmetallic Minerals.

19,968,444

5

Cereal Grains

13,285,632

6

Gravel and Crushed Stone

13,090,101

7

Gasoline and Aviation Turbine Fuel

12,982,227

8

Fuel Oils

12,854,675

9

Basic Chemicals

11,176,092

Pulp, Newsprint, Paper, and
10,883,022
Paperboard
Source: Statistics Canada.

Exhibit 57 ranks the commodities transported domestically via the marine mode by weight for all
Canadian ports, of which the study-area ports accounted for approximately a quarter of the overall
tonnage.
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Exhibit 57
Commodities Transported by Marine Mode Between Canadian Ports
(Ranked by Weight)
Rank

Commodity

Total Tonnage

1

Fuels and Basic Chemicals

54,589,774

2

Minerals

37,907,063

3

Forest and Wood Products

23,798,543

4

Agriculture and Food Products

9,952,808

5

Manufactured and Miscellaneous Goods

5,494,793

6

Pulp and Paper Products

2,106,454

7

Coal

1,727,510

8

Primary and Fabricated Metal Products

739,316

9

Machinery and Transportation Equipment

56,540

Source: Statistics Canada.

4.2.5 Cross-Border Traffic
The exhibits in this section examine the flow of goods in the study area between Canada and the United
States. For this part of the analysis, commodity type was defined using the STCC. The exhibits make no
distinction among modes, including air, rail, truck, and water, and present the top commodities utilized by
shippers and receivers in the region. That is, the exhibits examine the commodity distribution of the
study-area traffic moving in to, out of, and locally between Canada and the United States.
Exhibit 58 lists commodities by tons by the two-digit STCC. No single industry dominates cross-border
traffic; in fact, 30% of the traffic consists of the mixed (i.e., “other”) variety. The remaining top
commodities are all raw or extraction-based materials and are similar to those discussed previously in the
U.S. commodity analysis.

Petroleum or coal products account for the largest single commodity,

representing 17% of total tonnage, followed by nonmetallic minerals and pulp, paper, or allied products.
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Exhibit 58
STCC-2 Commodity Distribution by Tons for Cross-Border Traffic
30%

Other
Petroleum Or Coal Products

17%

Nonmetallic Minerals

12%

Pulp, Paper Or Allied Products

9%

Lumber Or Wood Products

8%

Coal

8%
7%

Metallic Ores
Chemicals Or Allied Products

5%

Crude Petroleum Or Natural Gas

5%
0%

5%

10% 15% 20% 25% 30% 35%

Share of Traffic
Source: Global Insight, Transearch.

Exhibit 59 examines cross-border traffic in terms of value. Similar to U.S. traffic, when viewed from the
perspective of value, the industries identified as important to the NE CanAm Region change significantly.
Machinery becomes the dominant commodity, accounting for 37% of total value, followed by “other” at
20%. Manufactured goods such as instruments, photography equipment, optical equipment, and
electrical equipment also appear on the list.
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Exhibit 59
STCC-2 Commodity Distribution by Value for Cross-Border Traffic
37%

Machinery
Other

20%

Instrum, Photo Equip, Optical Eq

10%

Transportation Equipment

9%

Pulp, Paper Or Allied Products

8%

Electrical Equipment

6%

Primary Metal Products

4%

Chemicals Or Allied Products

4%

Petroleum Or Coal Products

3%
0%

5% 10% 15% 20% 25% 30% 35% 40%

Share of Traffic
Source: Global Insight, Transearch.

4.3

Primary Trading Partners

The regional freight activity reflects an interdependent economy: Much of the trade and transportation
activity is conducted between nearby states and provinces, such as those located in New England and the
Mid–Atlantic Region, and which often serve as a funnel for goods coming in to or out of the NE CanAm
Region. Economic linkages to East Coast urban areas reflect the mostly rural nature of the region and its
geographic location in the North American continent. Furthermore, just as a transportation network
reflects historical trade patterns, so does the network influence the flow of goods and, therefore, the
trading partners.
Trade between the study area and other regions throughout the United States and Canada, and
international trade, are discussed in this section. To the extent that data were available, they reflect
freight transport via all common modes including air, water, truck, and rail.
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4.3.1 U.S. Traffic
Directional trading volumes on a value basis between U.S. Census regions are shown in Exhibit 60. Two
issues are involved: (1) the distance between the study area and the region, and (2) the size of the
region’s economy. Thus, although New England is directly proximate to the study area, the Mid-Atlantic
Region nevertheless has a higher trading volume due to its much larger economy. Beyond these two
nearby regions, the next nearest regions – the South Atlantic and the East North Central – appear but at
significantly lower levels.

Exhibit 60
U.S. Trading Partners by Value and Direction, 2004
120,000

Value (in millions)

Inbound
100,000

Outbound

80,000
60,000
40,000
20,000
0
East N East S Middle Mountain New Pacific South West N West S
Central Central Atlantic
England
Atlantic Central Central
Source:

Global Insight, Transearch.

Trading lanes by two-digit STCC group are more closely examined in Exhibit 61. The table presents results
for inbound, outbound, and through-traffic trading lanes. For inbound and outbound traffic, secondary
traffic plays a primary role. Bulk products in the form of construction materials (e.g., clay, concrete, and
glass), ores, and petroleum products comprise the rest of the high-volume trading lanes, with each state
having at least one high-volume lane.
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Exhibit 61
Top U.S. Trading Lanes by Traffic Type and Commodity, 2004
Origin

Destination

Commodity

Tons

Inbound
Mid-Atlantic

New York

Secondary Traffic

4,552,628

Mid-Atlantic

New York

Clay, Concrete, Glass, or Stone

2,672,281

New England

Maine

Secondary Traffic

2,422,563

New England

Maine

Clay, Concrete, Glass, or Stone

1,330,303

Mid-Atlantic

Vermont

Petroleum or Coal Products

1,204,062

Maine

Mid-Atlantic

Petroleum or Coal Products

5,891,470

New York

Mid-Atlantic

Secondary Traffic

5,343,610

Vermont

New England

Nonmetallic Minerals

5,145,028

New York

Mid-Atlantic

Metallic Ores

4,231,300

New York

Mid-Atlantic

Nonmetallic Minerals

4,144,496

New England

New England

Nonmetallic Minerals

547,179

East N Central

Mid-Atlantic

Farm Products

226,876

West N Central

East N Central

Pulp, Paper, or Allied Products

207,496

West N Central

Mid-Atlantic

Farm Products

198,985

Mid-Atlantic

East N Central

Petroleum or Coal Products

170,160

Outbound

Other

Source: Global Insight, Transearch.

4.3.2

Canada Traffic

Similar to other Canadian data, trading-partner data are also analyzed by mode in this section.
4.3.2.1 Motor Carrier. The importance of east–west trade also is exemplified by two-way annual truck
flows. The importance of the east–west trade flow within Canada, particularly between Ontario and
Québec, is demonstrated by the flows on Highway 401/Autoroute 20. These flows total more than 1.5
million trips annually, which is almost double the 0.8 million truck trips that cross the U.S. border directly
(and three times the traffic at the Lacolle border crossing) and almost six times the flow between Québec
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and New Brunswick. This volume also is the highest recorded on any highway in Québec, outside of urban
areas. Exhibit 62 indicates that 0.6 million truck trips crossed the U.S. border in Ontario. It is a reasonable
assumption that these trucks used the Highway 401/Autoroute 20 corridor, which suggests that 30% of
the Québec/Ontario traffic used the Ontario border crossings.

Exhibit 62
Canadian Trading Partners by Value and Direction for Truck

Value (in $CAN millions)

$900,000
$800,000

Inbound

$700,000

Outbound

$600,000
$500,000
$400,000
$300,000
$200,000
$100,000
$AB

BC

MB

NB

NL

NS

ON

PEI

QC

SK

YT , NT,
NW

4.3.2.2 Rail. Origin and destination rail data maintained by Transport Canada, summarized in Exhibit 63,
support data from other modes of goods transportation in that they show the importance of trade
between the provinces of Ontario and Québec. The major commodities transported via rail from Ontario
to Québec were wheat, petroleum products, and other bulk goods such as chemicals. In the reverse
direction, the major commodities were gasoline and petroleum products and other raw materials such as
iron, steel, and aluminum.
Given that short-haul carriers were also included in the dataset, it is likely that these carriers contributed
significantly to the dominance of the province of Québec as a major trading partner for the Atlantic
Provinces, accounting for more than 60% of the commodities transported by rail from that region. Iron
ore (and concentrates) is the commodity that accounts for the majority of goods transported from the
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Atlantic Provinces to Québec. The tonnage of that one commodity to Québec alone accounted for almost
60% of goods originating from the Atlantic Provinces.
A north–south oriented flow of goods is more apparent when looking at the commodity flows originating
from Ontario. Raw materials such as wood pulp, lumber, and petroleum products, as well as finished
products (e.g., automobiles), were the dominant goods transported southbound from Ontario via rail. In
the reverse direction, minerals, basic chemicals, plastic and rubber products, and automobile parts and
accessories were the major goods transported.

Exhibit 63
Origins and Destinations of Canadian Rail Trading Partners (2004 Tons)
Destination
Western/
Atlantic
Québec
Origin

Ontario

Northern

Mexico

Totals

Provinces
Canada

Atlantic Provinces

5,515,227

16,578,354

1,341,556

268,762

561

23,704,460

Québec

2,254,497

5,861,773

5,786,167

2,873,921

202,654

16,979,012

Ontario

1,554,616

5,718,760

8,036,856

7,502,024

203,275

23,015,531

Canada

778,877

5,575,251

19,217,705

79,991,485

483,212

106,046,530

Mexico

501

1,881

17,739

930

n/a

21,051

11,227,494

38,762,780

41,057,523

97,556,969

904,326

189,509,092

Western/Northern

Totals

Source: Rail in Canada Annual Report 2004 (Transport Canada).

In terms of overseas trade, Ontario and Québec were the main destinations of rail–marine imports in
2004, totaling 6.2 million tons, or 57% of the total of 10.8 million tons. This represents a 14% increase
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over 2003. Transport Canada reports that rail–marine exports to the United States increased for the third
year in a row, to 3.6 million tons, or 33% of the total. Rail–marine trade with the Maritime Provinces was
modest, at 11,800 tons for New Brunswick and 17,600 tons for Nova Scotia, which primarily reflects the
fact that most marine imports entering Atlantic Canada are taken to their destination via highway. Every
other province of destination experienced an increase in rail–marine imports in 2004.

4.3.2.3 Marine. Exhibit 64 lists the growth rates for 2003–2004 and the actual tonnages as reported by
Statistics Canada for the major NE CanAm Region ports. Trois Rivières and Toronto had the highest growth
rates, whereas Sept Îles and Chicoutimi decreased significantly. In 2004, Saint John (26.3 million tons),
Montréal (23.6 million tons), and Québec/Lévis (21.8 million tons) handled the greatest amount of local
and international freight tonnage.
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Exhibit 64
Canada’s Marine Domestic and International Traffic Handled, by Port, 2003–20047
Difference %
Millions of

Port %

Millions of

Port %

Tons 2003

Share

Tons 2004

Share

Study Area Port

(2004 vs.
2003)

Saint John

26.1

5.9

26.3

5.8

0.7

Sept Îles/Pointe Noire

22.9

5.2

17.5

3.8

-23.3

Montréal/Contrecoeur

20.8

4.7

23.6

5.2

13.7

Québec/Lévis

20.2

4.6

21.8

4.8

8.2

Halifax

13.9

3.1

13.8

3

-0.3

Hamilton

11

2.5

12

2.6

8.9

Belledune

2.3

0.5

2.1

0.5

-7.6

Trois Rivières

1.9

0.4

2.3

0.5

24.6

St. John's

1.6

0.4

1.6

0.4

0.6

Chicoutimi (Port Saguenay)

0.5

0.1

0.4

0.1

-18.2

Total Study Area Ports

121.2

27.40

121.4

26.60

0.20

Total CPA Ports

227.9

51.4

237.3

52

4.1

215.2

48.6

219

48

1.8

443.1

100

456.3

100

3

Other Ports

1
1

Total Handled All Ports

Source: CPA (Canada Port Authorities) ports website data,.

Regarding Canadian–U.S. trade, Canada exports more than four times as much as it imports. The origins
and destinations, internationally and domestically, for the top three commodities transported by the
marine mode were examined. According to the shipping data provided by Statistics Canada, the largest
volume of trade for crude petroleum occurs between Newfoundland and Labrador and the states of

7

Estimated 2004 total traffic (456.3 millions) by Transport Canada, based on 2004 CPA traffic and historical market shares of the
CPA (Canada Port Authorities) ports.
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Maine and New York, with almost 7 million tons exported in 2003. Ontario is a large importer of coal
from states outside of the study area. Conversely, the flow of nonmetallic ores from Ontario is primarily
unidirectional to the state of New York. Such trends are not as apparent for other major commodities
such as coal and metallic ores, for which the origins and destinations are widely dispersed.
The St. Lawrence Seaway traverses those parts of Québec and Ontario that are in the study area. In 2005,
the total volume traversing the Welland Canal section was estimated at 34.1 million tons, whereas the
Montréal–Lake Ontario section handled somewhat less at 31.2 million tons. Grain, iron ore, coal, and
general cargo are the most common categories. The 2005 Transportation in Canada Annual Report
estimates that more than 11 million tons of iron ore passed through the St. Lawrence Seaway. Grain was
the next largest commodity moved, followed by coal. In recent years, the Welland Canal section of the
Seaway has consistently carried more tonnage than the Montréal–Lake Ontario section.

4.3.2.4 Air. Although the value of air-cargo trade between Canada and the United States rose steadily
between 1997 and 2000, the market share for air transport decreased each year between 2000 and 2004,
with a decline of $15.5 billion CAD, or 33%. This downward trend was more pronounced in the import
sector than in the export sector. However, in 2005, the decline in market share for air cargo appeared to
be stabilizing, with a reported 1.6% increase. The air cargo share of total Canadian–U.S. trade was 5.6% in
2005, down from a high of 8.1% in 2000.
Conversely, Canada's air trade with countries other than the United States continued to grow significantly,
with an 11% increase in 2005 over 2004. According to Transport Canada, this can be explained by the
surge in exports and imports, which increased by 13% and 9%, respectively, in 2005 over 2004. Import
trade continued to dominate, comprising about 59% more than the value of exported goods. The air
mode share of the total value of trade with other countries was 22.6% in 2005, slightly lower than the
peak of 23.4% in 2000.
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4.3.3

Cross-Border Traffic

Cross-border trade through the NE CanAm Region, summarized in Exhibit 65, makes up for a substantial
portion of goods movement that occurs in the region. The top trading partners for cross-border trade are
similar to the U.S. CanAm Region trade (see Section 3.3.1), with the primary partners of New England
(accounting for more than $100 billion in two-way trade), the Mid–Atlantic Region (approximately $65
billion), and the East North Central and South Atlantic regions.

Exhibit 65
Cross-Border Trading Partners by Direction, 2004
120,000

Inbound

Value (in millions)

100,000

Outbound

80,000
60,000
40,000
20,000
0
Canada

East N East S Mexico Middle Mountain New
Pacific South West N West S
Central Central
Atlantic
England
Atlantic Central Central

Source: Global Insight, Transearch.

The top Canadian-U.S. trading lanes by traffic type on a tonnage basis are shown in Exhibit 66. Whether
traffic is categorized as originated, terminated, or overhead, the primary commodities consist of various
forms of energy, minerals, and ores. The largest inbound flows into the study area consist of metallic
ores, followed by coal from the primary two coal-producing regions of the United States: the Mountain
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states and the South Atlantic states. Manufactured products in the form of transportation equipment and
machinery appear only for traffic destined to Ontario.
Exhibit 66
Top Five Canada–U.S. Trading Lanes by Traffic Type and Commodity
Origin

Destination

Commodity

Tons

Terminated
West N Central

Ontario

Metallic Ores

4,921,687

Mountain

Ontario

Coal

4,550,975

South Atlantic

Ontario

Coal

3,473,884

New England

Ontario

Machinery

3,007,520

Mid-Atlantic

Ontario

Transportation Equipment

1,714,192

New Brunswick

New England

Petroleum or Coal Products

8,590,248

Ontario

East N Central

Nonmetallic Minerals

4,596,821

Nova Scotia

New England

Crude Petroleum or Natural Gas

2,891,898

Québec

East N Central

Metallic Ores

2,864,928

Nova Scotia

South Atlantic

Nonmetallic Minerals

2,280,664

Alberta

New York

Crude Petroleum or Natural Gas

7,201,715

Alberta

New Jersey

Petroleum or Coal Products

2,029,874

Alberta

Pennsylvania

Petroleum or Coal Products

1,735,685

Alberta

Virginia

Petroleum or Coal Products

1,069,083

Alberta

Massachusetts

Crude Petroleum or Natural Gas

Originated

Overhead

835,280

Source: Global Insight, Transearch.

Where the traffic crosses the border is specific to the traffic flows present on the individual modal
networks. Although marine and air traffic does not require physical border-crossing points, rail and
highway traffic does. Traffic traveling by road must be physically cleared and inspected at the border,
thus requiring at least some facilities. Highway crossing points range from modest facilities along simple
two-lane roads to large high-volume facilities on multilane highways. For rail, crossing points can be
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minimal, consisting of a gate placed across a track with customs officials arriving by automobile only when
a train must be cleared through the border.
Top-level geographic perspectives of rail and highway border-crossing volumes are shown in Exhibits 67
and 68. The color coding indicates the tonnage volume of crossing traffic by border county, with low and
high volumes represented by cooler and warmer colors, respectively. The highest volume trans-border
crossing in both directions in the NE CanAm Region is Niagara/Buffalo, the farthest western point in the
study area.8 Southbound traffic is more evenly dispersed throughout the region, with significant volumes
handled through Maine and several New York counties. Neither Maine nor New Hampshire figure
prominently in border-crossing volumes because they are not efficient routes for most border-crossing
traffic and, in New Hampshire, there are no significant rail or highway crossing points.

8

Although the Buffalo/Niagara crossing is the busiest U.S./Canadian crossing in the study area, by far the busiest trans-border
route out of Ontario (and Canada) is through Detroit/Winsor, the primary connection with the U.S. Central region. Approximately
80% of this traffic moves by truck.
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Exhibit 67
Northbound Border-Crossing Tonnage Volumes, 2004
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Source: Global Insight, Transearch.
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Exhibit 68
Southbound Border-Crossing Tonnage Volumes, 2004

Source: Global Insight, Transearch.

Appendix A: Existing Conditions
4.0 Trade and Transportation in the NE CanAm Region

page 100

4.3.4 NE CanAm Region Trade and Integration with Adjacent Regions
A revealing perspective from which to examine the economic structure of the study area and its
relationship to the larger economy is comparing the value of trade within the study area and its
surrounding environs. Exhibit 69 displays 2004 trade activity for the study area and adjacent states by
county within the United States, Canadian Metropolitan Areas (CMAs), and provinces in Canada. For
Canada, only trade with the United States is shown; intra-Canadian trade and direct imports into Canada
are excluded. Trading volume in to and out of the NE CanAm Region, as well as all other regions, is shown
in bar charts for the six largest U.S. metropolitan areas adjacent to the region: Portland, Boston, Albany,
Utica, Syracuse, and Buffalo. Overall trade with all of Québec and Ontario is also included. The coloring
of the counties indicates the value of inbound and outbound product, with darker colors representing
higher values. Québec and Ontario are not colored in because of the geographic scale of the region and
the lack of complete trade data.
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Exhibit 69
NE CanAm Region Trade and Trade with Adjacent Major Metropolitan Areas, 2004

Source: Global Insight, Transearch.
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All U.S. counties in the study area engage in domestic trade at some level, although at substantially lower
volumes than many neighboring regions. None of the adjacent metropolitan areas trade predominantly
with the NE CanAm Region, even among the smaller areas such as Utica and Portland. This suggests a lack
of strong economic ties to the NE CanAm Region as well as an opportunity for future development.
For Canadian–U.S. trade with Québec and Ontario, it is evident that the majority of activity is conducted
with other U.S. regions. This is not surprising, given the lower level of economic activity in the NE CanAm
Region compared to other U.S. regions and the fact that Canada’s industrial center is located in Ontario
and Québec. Inclusion of domestic Canadian traffic and a geographic segregation of the Canadian
provinces into NE CanAm and non–NE CanAm Regions would reveal a somewhat different picture, with
NE CanAm Region trade representing a significant portion of trade. In Québec, most economic activity
occurs along the southern regions, which are included in the study area. Although the same is true for
Ontario, the study area consists of only a small part of an overall border region that reaches west to
Michigan.

4.4

International Trade

International trade is an important factor in measuring the utilization of any transportation system, and it
is especially important for the NE CanAm Region.
Overall, the study area is rich in natural resources and has proven its ability to manufacture and produce
many products (e.g., paper, lumber, agricultural products, and textiles) at a lower cost than in other parts
of the world. However, the climate and geographic environment do limit the ability of the NE CanAm
Region to efficiently manufacture, produce, or harvest many of the goods and materials demanded by
constituents of the study area, such as consumer durables. Similar to much of the United States and
Canada, competitive prices for those goods are often only available through trade. As such, the NE CanAm
Region is highly dependent on the importation and exportation of goods, either domestically from
businesses located in Canada and the United States or from international trading partners.
Stakeholder interviews identified areas of interest in discussions pertaining to international traffic.
Although some of the international traffic in the NE CanAm Region is handled by small ports domestic to
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the study area, such as Halifax, Portland, and others located on the St. Lawrence Seaway, most arrives in
North America at Southern U.S. ports (e.g., New York and New Jersey) or Western Canadian ports (e.g.,
Vancouver and Prince Rupert). Shipments are then transferred via rail or truck to businesses in the NE
CanAm Region. This unique routing pattern warranted an investigation of international trade through a
broader definition than that presented in the domestic trade analysis; therefore, most of the exhibits in
this section examine trade from the perspective of the North Atlantic Region.

Exhibit 70 illustrates the impact of using this definition and provides a lens through which to observe the
data. As shown, ports located in the study area comprise only a small percentage of the Northeast
international trade volumes. Of the total measured imports, NE CanAm Region ports account for 15.16%
of imports and 24.43% of exports north of the Port of Norfolk.
Exhibit 70
North Atlantic Port Shares

Exports

Imports

7.36%
4.66%
10.47%

16.99%
52.41%

0.03%

39.21%
6.83%

0.08%

1.60%
4.28%

5.30%

2.28%
18.68%
8.03%
New York

Norfolk

Baltimore

Boston

Philadelphia

Portland

Montreal

Halifax

21.77%

Exhibits 71 and 72 illustrate the distribution of international import and export volumes in the NE CanAm
Region and offer a comparison to the United States as a whole. Although county- and province-level detail
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was unavailable for this analysis, the data do provide meaningful insight into the region's trade
characteristics, as described previously.

Exhibit 71
International Export Trading Partner Distribution
TEUs (20 Foot Container Equivalent Units)
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Exhibit 72
International Import Trading Partner Distribution
TEUs (20 Foot Container Equivalent Units)
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As seen in the exhibits, international trading partners for the study area are varied and represent a typical
North American trade distribution. The largest trading partner for all displayed regions is Asia-Pacific,
which comprises 43% of North Atlantic imports and an estimated 44% of exports. It is this global region
that the North Atlantic relies on heavily for plastic and metal products, as well as furniture and fixtures,
clothing, and other manufactured goods. Canadian imports from Asia-Pacific are estimated at 52% and
exports at 35%. However, these estimates represent Canada as a whole and likely include West Coast
traffic that would not enter the Eastern provinces within the study area. As a country, Canada’s trade with
Asia-Pacific countries results in the import of commodities similar to those imported to the North Atlantic,
in addition to electrical apparatus and office and computing machinery.
In terms of overall volume, trade with Asia-Pacific is followed by Western Europe in Canada and the North
Atlantic region. This differs from the United States as a whole, most likely because of the proximity of

Appendix A: Existing Conditions
4.0 Trade and Transportation in the NE CanAm Region

page 106

Western Europe to Eastern Canada and the North Atlantic region. Ports located in the study area are a
day closer than the South Atlantic region and two days closer than the congested ports of Southern
California, making them an attractive alternative for many shippers. For states in the North Atlantic
region, beverages, paper and paperboard products, synthetic resins, machinery and equipment, and
nonmetallic products dominate the list of commodities imported from Western Europe. Similar to trade
with Asia-Pacific, Canada also relies on Western Europe for these imports, in addition to other
manufactured goods. These commodities are consistent with U.S. and Western European trade.
The comparison of import and export distributions also provides useful information. It is evident in Exhibit
73 that international trade in the NE CanAm Region is not one-sided or singularly dimensional. Exports
from North Atlantic states are dominated by "input materials" (e.g., wastepaper, synthetic resins, and
scrap) and typical Northeast products (e.g., paper and paperboard products and other foods, such as
tubers). Indeed, the NE CanAm Region provides those regions with exported goods in a similar
distribution to its import partners, although at a significantly lower volume. Exhibit, 73 further examines
the study-area trade deficit and compares it to other U.S. regions.
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Exhibit 73
Trade Balances
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Overall, the balance of imports and exports for North Atlantic trade is similar to the United States as a
whole and comparable to other regions facing similar economic conditions. Trade is heavily weighted by
imports; it comprises approximately 75% of the 20-foot equivalent units (TEUs) involved in North Atlantic
international trade. The remaining 25% accounts for the products exported. This distribution reflects the
increasing reliance of the United States on imported goods to efficiently meet the country's consumer
demands. However, it is important to distinguish between the North Atlantic region and the study area.
Global Insight's World Trade Service data define the North Atlantic region as far-reaching, including the
ports of Portland, Boston, New York/New Jersey, Philadelphia, Chester, Wilmington, Baltimore, Norfolk,
and Newport News – meaning that import volumes may be skewed by the dense population centers of
New York, Boston, Philadelphia, and Baltimore. The actual volumes produced by the study area comprise
a much smaller percentage and have a higher import–export ratio.
Nevertheless, the difference in the composition of North Atlantic and South Atlantic trade should be
noted. Southern businesses often have an advantage, both climatically and economically, over Northern
businesses in the production of goods. The discrepancy between Canada and the United States is also
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worth noting; trade in Canada is much more balanced: Of its total international trade, Canada imports
52% and exports 48%, which is reflected in the higher value of the commodities exported by Canada.
Unlike the United States, Canadian exports are less "waste" oriented and are dominated by value-added
products such as corkboard, pulp, paper, and paperboard.

4.5

Comparative Perspectives

Perspectives on the effects of the NE CanAm Region freight system on the regional economy can be
drawn through comparisons across regional and sectoral dimensions using quantitative performance
measures. These measures can illuminate the comparative efficiency of the transportation system and
how it directly or indirectly affects users through rates, service availability, equipment, and other impacts.
They can further help to determine whether factors are intrinsic to a region and therefore difficult to
change or might be addressed through policy and administrative initiatives and physical investment.

4.5.1 Appalachia
The NE CanAm Region and Appalachia to the south are considered to have many common attributes. The
similarities are compelling: The NE CanAm Region includes the northernmost reaches of the naturally
rugged Appalachian mountain range that forms the spine of the Eastern Seaboard all the way from the
state of Georgia in the south to the province of Québec in the north. The regions are primarily rural and
their economies are traditionally based on the exploitation of natural resources, primarily woodlands in
the north and coal in the south. Major areas in both regions have suffered from economic stagnation,
population declines, and elevated poverty rates.
There are also some obvious differences between the NE CanAm Region and Appalachia, many of which
are related to geography. Appalachia is located fewer than 200 miles from the major population centers
along the Eastern Seaboard, thereby making access – at least in terms of distance – far easier than is the
case for much of the NE CanAm Region. Appalachia must be traversed to reach the interior of the United
States from the East Coast, which is evident from the well-developed east–west rail and highway network.
This existing network, combined with relative proximity to major markets, has enabled certain types of
development opportunities (e.g., regional distribution centers) that would be difficult to emulate in
Northern New England and the Canadian Maritimes.
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Trucking-system performance was examined across the regions in two ways: (1) empty mileage between
loads, and (2) average length of haul. These measurments represent different dimensions of a carrier's
economics in serving a region, how service is provided, and how much it will cost.

4.5.2 Empty Mileage
The amount of time that a truck is not carrying a load is an important determinant of trucking efficiency.
The shorter the distance a truck must travel between loads, the greater its revenue-generating utilization.
Therefore, carriers prefer to serve markets and lanes where the distance between loads is short. Through
strategic and tactical business and operational planning, trucking firms expend considerable effort to
minimize empty mileage, which is specific to equipment type. At a strategic level, by selecting which
lanes and customers to serve within a lane, they can ensure a certain utilization level of the fleet assets,
thereby optimizing the economics of serving the market. At a tactical level, fleet schedules and routing
are optimized continuously to minimize costs while meeting market needs.
Exhibit 74 shows average empty mileage to outbound load originating in the NE CanAm Region,
Appalachia, and the United States as a whole by equipment type.

For almost all types of equipment

(except tanks and bulk), average empty miles in the NE CanAm Region exceed the U.S. average – often by
differences of 50% or more.

Appalachia also has more favorable empty mileage than the NE CanAm

Region, although the differences are far less dramatic. The most common equipment types – dry van and
refrigerated trailers (i.e., “reefers”) – had empty mileages that significantly exceed the comparable U.S.
average. Dry vans typically faced an average 170-mile empty haul in the NE CanAm Region versus 100
miles for the United States and 145 miles in Appalachia. These are not trivial differences because they
directly affect the availability of service and rates charged in a region. Stakeholder interviews further
confirmed the importance of this issue.
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Exhibit 74
U.S. Empty Mileage, 2004
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Source: Global Insight, Transearch

4.5.3 Average Length of Haul
Average length of haul indicates the distance that goods travel to market and, at times, the modal
options. Although other factors substantially affect rates paid by shippers, in general, the longer the
distance that goods must be transported to reach their market, the more costly the transport. If
geographic competition is present, the producer with a decidedly shorter haul has an economic
advantage over a producer facing a longer haul, who must either absorb the higher cost or refrain from
serving a market.

Exhibit 75 shows average lengths of haul for the top six commodity groups in the U.S. portion of the NE
CanAm Region, as well as Appalachia and the United States overall. Traffic terminating within the region
places the NE CanAm Region above the U.S. average and Appalachia in all commodity groups except
petroleum or coal products. Substantial differences are found for printed matter, pulp and paper, and
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miscellaneous manufactured products. This latter group is noteworthy, given that the average length of
haul is almost 1,200 miles – more than 300 miles longer than the U.S. average and almost 200 miles
longer than Appalachia. A substantial volume of petroleum and coal products is imported through ports
in the NE CanAm Region, which accounts for the advantageous average length of haul.

Exhibit 75
Regional Comparisons for Average Length of Haul for Outbound Traffic

Source: Global Insight, Transearch.

For originated traffic, the pattern is quite different, with no clear trends. For petroleum or coal products,
pulp and paper, and secondary traffic, the length of haul is longer than for Appalachia and the United
States overall, whereas it is shorter for printed matter and miscellaneous manufactured products.
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4.6 Tourism in the NE CanAm Region
4.6.1 Overview
Tourism data specific to the NE CanAm Region study area are not available. The volume data presented
are the best estimate, based on visitor statistics for the state or province as a whole and knowledge about
how visitation is distributed throughout the state or province. Furthermore, data are provided for 2003
through 2006, depending on the research and publication schedule for each state or province.
Most visitation to the states and provinces in the NE CanAm Region is for leisure purposes. The province
of Ontario and the state of Maine report that at least 9 of 10 visitors are traveling for leisure purposes.
Reasons for traveling in the NE CanAm Region are similar to those of the United States as a whole: 81% of
U.S. domestic travel is for leisure and 19% is for business.
By nature, leisure travel is optional; the tourism professionals interviewed for this study reported that
traveling to their state or province must be convenient and affordable to successfully market it as a
leisure destination. Tourism professionals consider border-crossing issues; currency,; gasoline prices; and
the cost, availability, and convenience of air travel to be the greatest obstacles to growth in visitation to
their state or province.

They recognize that marketing tourism to their state or province depends on

convenient and affordable travel options and, to that end, they believe that easier border crossings,
better roadways, and more direct flights would allow them to more effectively market their product.
Although Ontario is the most visited state or province in the NE CanAm Region, it has experienced a
decrease in visitation in the past five years, particularly evidenced by fewer border crossings from the
United States. Delays and other inconveniences in crossing the border, the strengthening Canadian
dollar, and gasoline prices are suspected causes of the declining number of visitors.
Although it is unlikely that much can be done to repeal the Western Hemisphere Travel Initiative or affect
the value of currency or the price of gasoline, the availability of affordable and convenient transportation
options becomes even more important to counterbalance the obstacles to growth.
Tourism professionals also need more affordable air-travel options to their state or province. More direct
and less costly flights between Canada and the United States would successfully attract visitors outside of
the drive market.
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Roadway infrastructure improvements are considered essential, especially to the tourism professionals
interviewed in the United States. Intrastate roadway improvements are especially needed in the New
England states. In addition, better highways in Maine and New Brunswick would facilitate visitation by
automobile between these two areas, as well as Prince Edward Island.
Because most travelers in Ontario are from domestic markets, better availability of trains and buses is
high on the wish list of tourism professionals in that province. More rail-service options are important to
travel directors in the New England states – specifically, rail connections to Maine from Montréal and
New York City, and to Vermont from Washington, Philadelphia, New York City, and Montréal. The tourism
industry in Ontario and Prince Edward Island would also benefit from more rail-service options.
Ultimately, convenient and affordable travel options are needed for marketing to both leisure and
business travelers. Competition in both markets is strong: vacationing families and convention planners
have many destinations from which to choose. The following sections discuss these issues in more detail.

4.6.2 Travel Patterns
Outdoor recreation is an important attraction in the NE CanAm Region.

Prince Edward Island,

Newfoundland and Labrador, Nova Scotia, New Brunswick, and Maine have many miles of seacoast, with
beaches and scenic rocky cliffs. In addition, skiing is an important industry in most of the states and
provinces in the study area, with a significant economic impact in Vermont, New Hampshire, and Québec.
National parks include Acadia Park in Maine, the White Mountain National Forest in New Hampshire, and
16 national parks in the Canadian portion of the NE CanAm Region. Niagara Falls is a major attraction in
the NE CanAm Region, bringing 14 million visitors to Ontario and New York each year.
Tourism is growing in 5 of the 10 states and provinces in the NE CanAm Region: Québec, Newfoundland
and Labrador, Vermont, New York, and New Hampshire. Conversely, Ontario and Nova Scotia report a
decrease in visitation in the past five years. The SARS epidemic had a significant negative impact on
Ontario tourism in the past five years and impacted international travel to Québec as well.
Exhibit 76 summarizes visitation and spending data for the NE CanAm Region. Ontario experiences the
most visitation of any state or province in the study area, an estimated 118.2 million visitors; of these, 47
million are overnight guests. Toronto and Niagara Falls, both world-class tourism destinations, are
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located in this province, contributing significantly to both day and overnight visitation. Québec is the
second most visited of any NE CanAm Region state or province, primarily to the metropolitan areas of
Montréal and Québec City. The other provinces and the U.S. portion of the NE CanAm Region report
significantly fewer tourist visitations.

Exhibit 76
Visitation and Spending by Province and State
Overall Visitor Spending Per
Estimated Number of
Province or State

Year
Annual Visitors
(in Millions)

Ontario (2005)

46,674,000*

$10,477.34

Québec (2004)

53,591,500+

$10,200.00

469,600*

$336.00

1,759,937**

$1,200.00

Prince Edward Island (2005)

1,300,000*

$400.00

Nova Scotia (2005)

4,114,000*

$1,290.00

Total Canada (CAD)

107,909,037

$23,903.34

New York (2003)

4,513,700+

$1,424.80

Vermont (2005)

5,525,000**

$1,020.50

New Hampshire (2005)

11,000,000+

$1,654.40

Maine (2005)

2,772,000++

$868.00

23,810,700

$4,967.70

Newfoundland and Labrador (2005)
New Brunswick (2004)

Total United States (USD)
Notes:
U.S. data estimated based on study-area limits.
*Overnight visitors.
**Nonresident overnight visitors.
+All visitors.
++Marketable overnight trips.
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Noteworthy is the change in visitation on Prince Edward Island before 2000. Although visitation has been
flat since 2001, visitation grew from 700,000 in 1997 to 1 million in 2000, a 40% increase. During this
period, access to the island was greatly improved by construction of the new Confederation Bridge
(Exhibit 77), which replaced one of the two ferry services to the island.

Exhibit 77
Confederation Bridge to Prince Edward Island

4.6.3 Visitor Origins and Mode Choice
Most visitors in NE CanAm Region Canadian provinces are Canadian; similarly, most visitors to the U.S.
portion of the NE CanAm Region are Americans (Exhibit 78). In Canada, U.S. visitors are most important
to Prince Edward Island and Ontario, where day visits are more common.
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Exhibit 78
Visitor Origins by Country
Province

Canada

U.S.

Other

%

%

%

Ontario

80

18

2

Québec

92

6

2

Newfoundland and Labrador

80

12

8

New Brunswick

85

10

5

Prince Edward Island

72

25

3

Nova Scotia

84

12

4

Eight of ten visits to Ontario are by Canadians (80%) and nearly two of ten visits originate in the United
States (18%). As discussed previously, visitation from the United States has declined each year from 2001
to 2006, primarily because of the SARS epidemic. The data for U.S. visitors to Ontario show that
approximately a third are traveling from Michigan (35%) and another third from New York (32%). The
majority of overnight visits by Canadians are by Ontario residents (89%).
Eight of ten travelers to Québec are Québec residents (82%) and nine of ten are residents of Canada
(92%). Visitors from the United States account for 6% of the total visits to Québec and 2% are from
overseas. The visitors from outside Québec account for 38% of total tourist spending.
Québec residents traveling in Québec represent the majority of Canadian visitors (90%), with nearly all of
the rest from Ontario (9%). Of U.S. visitors to Québec, one in five is from Vermont (21%) and one in five
travels from New York (17%).
Visits to Québec by Québequois steadily increased from 2001 to 2004, whereas visitors from the rest of
Canada declined sharply in this period, when the SARS epidemic occurred. Canadian visitation increased
again in 2004 but not to 2001 levels. International travel to Québec also saw a reduction in 2003 due to
the SARS epidemic.
In general, visitation to Québec from the United States has been decreasing in recent years. In the period
from 2001 to 2005, total visits decreased by 16%; same-day visits were down 30%, particularly from
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Vermont and New York. The exception is the number of travelers from California, Florida, and New
Jersey, which increased in this period.
Eight of ten visitors to Newfoundland and Labrador also originate in Canada, a third of which come from
Ontario (36%). Approximately 1 in 10 visitors travels to Nova Scotia from the United States (12%) and
from overseas (8%).
Seven of ten visitors to New Brunswick originate in Canada (68%), divided fairly evenly among Québec,
Ontario, and Nova Scotia. A fourth of visitors originate in the United States (25%), often from New
England (12%). New Brunswick has been experiencing an increase in U.S. visitation (up by 8% in 2004)
and a decrease in domestic visitation (down by 10% in 2004).
Most visitors to Prince Edward Island are also Canadians (85%), primarily from Ontario, Nova Scotia, and
New Brunswick. Approximately 1 visitor in 10 originates from New England and 1 in 20 arrives by air. Due
to the Japanese popularity of the novel Anne of Green Gables, many of the province’s overseas visitors are
from Japan.
Paralleling the pattern found in Canada, most travelers in the U.S. portion of the NE CanAm Region
originate in the United States.

In New York, most visitors in the state are New York residents.

Massachusetts is the most important state of origin for both New Hampshire and Maine. Eight of ten
visitors to Vermont originate in the United States and a fourth are Vermont residents (25%). Nearly one
visitor in five travels to Vermont from Canada (19%) and 1% of visitors are from overseas. Vermont has
seen an increase in visitation from Canada, primarily in day trips. Most New Hampshire visitors originate
in the United States. Of U.S. visitors, half are traveling from Massachusetts (46%). Canadian visitation
was up 46% between 2000 and 2004.

Massachusetts is the most important source of nonresident

overnight marketable trips to Maine, accounting for 27% of those trips. New Hampshire ranks second at
9%.

4.6.4 Mode Selection
Most visitation in the NE CanAm Region is by automobile, with the majority of visitors coming from within
the region. The principal means of transportation used by Canadians to visit Québec is automobile (77%);
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most U.S. travelers also arrive by automobile (68%). A fourth of the visitors to Québec travel by airplane
(24%), arriving primarily at Trudeau Airport in Montréal and secondarily at Lesage Airport in Québec.
Approximately 75% of visitors to Newfoundland and Labrador arrive in the province by airplane, primarily
at St. John’s Airport in Newfoundland.
Most visitors to Prince Edward Island from Canada and the United States arrive by automobile, due in part
to the lack of air access. Travel officials are working with the airline industry to bring more direct flights
into the airport in Charlottetown. During the tourist season, there is a direct flight from Detroit on
Delta/Northwest Airlines.
Most U.S. and Canadian visitors to New Brunswick and Nova Scotia arrive by automobile.
In the United States, most visitors to New York, Vermont, Maine, and New Hampshire from both Canada
and the United States arrive by automobile. The percentages of visitation by automobile are estimated at
92% for Maine and 90% for Vermont.
Cruise ships and ferry services provide another option for travel to destinations in the NE CanAm Region
for a relatively small percentage of visitors. Cruise destinations in the study area include Québec,
Montréal, Portland, Bar Harbor, Halifax, Charlottetown, and Saint John. New Brunswick hosted 138,622
cruise-ship arrivals in 2004, 8% of total visitation, and cruise-ship visitors accounted for 25,600 visitors to
Newfoundland and Labrador in 2005, approximately 5% of that year’s total visitation. In recent years,
Québec and Montréal have received an estimated 70,000 and 40,000 international cruise-ship
passengers, respectively. Tourism via cruise-ship arrivals has been a growth area for Prince Edward
Island.
More than 20 operators provide cruise service to 16 ports in Maine. Ferry service is also available across
the Bay of Fundy from Portland and Bar Harbor, Maine, to Yarmouth, Nova Scotia.

4.6.5 Impediments to Growth
Tourism professionals interviewed for this study believe that the greatest obstacles to future growth in
visitation to their state or province involve border-crossing issues; currency; gasoline prices; and the cost,
availability, and convenience of air travel. Border-crossing and passport issues were mentioned most
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frequently when tourism professionals in the NE CanAm Region study area were asked about major
obstacles to future growth in tourism in their state or province. The Western Hemisphere Travel
Initiative, which went into effect for air travel in January 2007, was also mentioned frequently. This
initiative requires citizens of the United States, Canada, Mexico, Bermuda, and most Caribbean islands to
present a passport when entering the United States. Similar requirements for land and sea travel went
into effect in January 2008.
Because only an estimated 25% and 40% of U.S. and Canadian citizens, respectively, hold valid passports,
tourism officials in both countries expressed concern that potential tourists – particularly those traveling
by land – will be discouraged by the new requirement. They believe that many potential leisure visitors
may opt to stay in their own country rather than make the effort and considerable expense to obtain a
passport. In addition, border delays – already a problem at some border crossings – are a concern and
are expected to worsen with the recent implementation of land requirements in 2008.
Currency issues were mentioned by most of the Canadian tourism officials interviewed. The strength of
the Canadian dollar against the U.S. dollar has had a significant negative impact on visitation from the
United States and will remain a deterrent as long as the Canadian dollar is relatively strong.
Accessibility, cost, and convenience are all issues of concern surrounding air travel. Fewer direct flights,
more expensive flights, and less convenience and customer service inhibit the ability of travel
professionals to market their state or province more effectively to potential visitors living too far away to
drive. The inconvenience of increased security and the uneasiness that many air travelers still experience
are also obstacles to marketing outside a region’s drive market. As one tourism minister pointed out,
leisure travel “has to be convenient and comfortable.” However, he went on to say that convenience is
important in the business and convention market as well because, from a meeting planner’s perspective,
when there are obstacles, another location can be chosen.
Although visitors arriving by airplane comprise a relatively small visitation percentage for most states and
provinces in the NE CanAm Region study area, they stay longer and spend more during their stay. There is
a trend toward shorter getaways versus longer trips, which further emphasizes the need for less costly,
accessible, and convenient air travel to persuasively reach more distant markets.
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Road infrastructure is a concern for most travel professionals in the NE CanAm Region study area,
especially in the New England states. Although there have been improvements in highway infrastructure
on Prince Edward Island, infrastructure remains an obstacle to growth in the province.

Highway

improvements are needed between Prince Edward Island and Maine.
The interstate-roadway infrastructure needs improvement throughout Vermont, especially from Glens
Falls, New York, east into the state. In New Hampshire, there is a general perception that highways are
overcrowded (primarily Interstate 95).
Loss of ferry service from Portland, ME to Yarmouth, Nova Scotia has had a negative impact on tourism to
Prince Edward Island, especially affecting the motorcoach-tour industry.
In addition, most travel professionals believe that there is a lack of train and motorcoach options available
for leisure travelers. Amtrak service from Washington and Philadelphia provides a slow trip to Vermont
and the fact that rail access no longer extends to Montréal is a disadvantage. The lack of train service is
also a disadvantage in New Hampshire and Maine.
Almost all of the tourism professionals interviewed in the NE CanAm Region study area are of the opinion
that better transportation links to more market areas are “absolutely essential” or “very important” in
overcoming these obstacles to the growth of tourism.

4.7

Summary

This chapter analyzes the available data on trade and modal performance, thereby providing an
opportunity to draw useful conclusions. Although some of the following conclusions may appear to be
quite basic, they offer insight for the subsequent strategies and recommendations developed as part of
this study.
•

Trucking is the dominant transport mode in the NE CanAm Region. In the United States, 93% of
all traffic in terms of tonnage is truck; in terms of value, the figure is even higher at 96%. Air,
marine, and rail traffic comprise the other modes.
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•

Cross-border traffic is the predominant U.S. portion of traffic, with 2 of every 3 tons moving
through the NE CanAm Region crossing the border. Furthermore, similar to Canadian–U.S. trade
in general, the dominant flow of traffic is from Canada to the United States, with the primary
commodities being bulk goods such as minerals, energy products, and pulp and paper. For the
province of Ontario, however – with its strong industrial base outside of the study area – the
picture is different: large quantities of manufactured goods (e.g., transportation equipment) are
exported to the United States.

•

Although there is little use of the marine mode in the United States (i.e., less than 0.5% of
tonnage), for cross-border and intra-Canadian transport, the marine mode plays an important
role. On a tonnage basis, the marine trade accounted for 50% of all cross-border traffic in 2004.
With its 1,000-mile presence along the entire study area, the St. Lawrence Seaway is important
not just to Canada’s trade with the world but also to domestic marine trade.

•

Noteworthy is the small portion of rail-handled traffic for U.S., cross-border, and intra-Canadian
traffic. Although the low rail share may be explained in part by data, it primarily reflects
noncompetitive conditions. At fewer than 600 miles, the primary trading lanes are short – a
distance at which rail has difficulty competing except where very high densities are available.
Furthermore, geography and the rail network clearly affect the region’s competitive position.
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5.0 Institutional Analysis

As part of the analysis of international competitiveness, institutional arrangements impacting the ability
of the NE CanAm Region to act as a cohesive unit, thereby benefiting from the competitive advantage that
such institutional strength can bring, was assessed. This chapter discusses institutional strengthening
through which investment might be focused to maximize the potential of the region.

5.1

The Relevance of Institutional Strengthening to the NE CanAm Region

In one sense, institutional analysis might be seen as primarily of informational importance with the
current level of detail presented herein considered sufficient. In another sense, giving a new institutional
context to the investment recommendations that emerge from the NE CanAm Region study could
mitigate the risk of such recommendations being perceived in conventional political terms.

With

earmarks and even bona fide project justifications eroding in political strength as modes of competition
for scarce national investment resources, a new and transferable framework grounded in regional
convergence and international trade could make a difference to the interest of the Congress, Parliament,
Department of Transportation, and Transport Canada in the study outcomes. The Steering Group is
invited to deliberate accordingly.
In North America, the Free Trade Agreement (FTA) and NAFTA triggered the evolution of new, largely adhoc cross-border organizations with little in the way of nationally delegated authority for regional
development. Ad-hoc organizations tend to be “gap-fillers,” focusing on regional issues that do not carry
sufficient national priority to attract resources.9
The EU, by contrast, pursues economic development through the formation of common multilateral
institutions with delegated authorities and resources that permit investments of national significance to
be managed to the advantage of regional and subregional interests. Although the European institutional

9

Policy Research Institute, Government of Canada, The Emergence of Cross-Border Regions, Interim Report, November 2005.
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model does not map well to North America, it does suggest the need in North America for greater
delegated authority to the cross-border regional level. The NE CanAm Region is an ideal framework
within which to launch a made–in–North America pilot institution for transportation and environmental
policy and investment.

5.2

Cross-Border Regional Institutional Development in North America Since
FTA and NAFTA

The principal role of cross-border institutional arrangements in North America is to promote
communication and facilitate dialogue among and between public-sector and commercial interests.
Cross-border regional development organizations fall into the following four categories:

•

General-Purpose Intergovernmental Organizations. These are associations or agreements
between provinces and states organized as new rules that govern the way existing and newly
formed (i.e., since FTA/NAFTA) governmental organizations interact rather than the creation of
new bilateral or trilateral organizations with delegated authorities. An example is the Conference
of New England Governors and Eastern Canadian Premiers (NEG-ECP). Although NEG-ECP has
existed since 1973, its operations have been broadened since the advent of North America’s
bilateral and trilateral trade agreements, including private-sector membership. The Memorandum
of Understanding under which the NE CanAm Region was formed is, of course, another example.

•

Single-Purpose Intergovernmental Organizations. Large in number, single- purpose
organizations tend to focus on FTA- and NAFTA-created needs for cooperation relative to the
management of trade and security at border crossings. Examples include cooperative
agreements pertaining to Calais/St. Stephen between New Brunswick and Maine and the
Champlain/Lacolle Port of Excellence between Québec and New York.
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•

Organizations with an Urban Focus. Except for the International Association of Great Lakes and
St. Lawrence Mayors and the Great Lakes Cities Initiative, most examples are bilateral rather than
regional, such as cooperation agreements between Québec City and Albany, Buffalo and Niagara,
and Toronto and Chicago.

•

Organizations with a Civil Focus. These cross-border organizations tend to represent economic,
business, and environmental organizations and think-tanks. “Atlantica,” an economic and
business organization launched in September 2004, includes representatives of the Atlantic
Provinces and Northern New England states and has as one of its goals the promotion of a
seamless border. Other examples include the New England–Canada Business Council for
economic and cultural cross-border integration and the Québec–New York Trade Corridors
initiative (both formed in 2004) with the aim of developing a common economic region relative to
infrastructure, environment, education, research, and industrial development.

Canada’s Policy Research Initiative (PRI)10 has drawn meaningful conclusions regarding trends in crossborder institutional development. Importantly, CPI notes that private industry is becoming increasingly
vocal through cross-border organizations, asking different levels of government to be more active in
cross-border regional issues. In fact, most new cross-border organizations are being created through
private initiatives. Other CPI conclusions are as follows:

•

Cross-border organizations tend to include provinces and states with strong trading relationships.

•

Shared economic interests constitute a necessary but not sufficient condition for the creation of
cross-border organizations, with cultural ties having additional significance.

10

Ibid., page 18.
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•

Many cross-border organizations include federal representatives and foster collaboration
between cross-border interests and federal governments.

5.3

The European Model

The principal role of cross-border institutional arrangements in Europe is to strengthen economic, social,
and territorial cohesion and growth by reducing disparities in the level of development among regions
and member states of the EU. The main institutional components of regional policy in Europe are as
follows:

•

The European Regional Development Fund (ERDF). Concentrating on the poorest regions
(measured by GDP per head), the ERDF co-finances infrastructure investments and, to a limited
extent, investment in human capital (i.e., education and training). The ERDF invests in
infrastructure that contributes to development, structural adjustment, and the creation and
maintenance of sustainable jobs. ERDF investments also support trans-European transportation
and telecommunications networks.

•

The Cohesion Fund (CF). The CF is a structural-adjustment instrument that co-finances mainly
transportation and environmental projects in member states whose GNP is less than 90% of the
EU average. Four member states (i.e., Spain, Greece, Portugal, and Ireland) were eligible for
investment support by the CF from January 2000 to a mid-term review in 2003, at which time
Ireland was deemed ineligible as of January 2004 (Ireland had risen to 101% of the average EU
GNP).
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The ERDF and CF were conceived under the following three premises:

•

Convergence among regions in productivity and growth is a necessary condition for maximizing
multiregional (i.e., Europe-wide) economic expansion.

•

Direct funding support is required from member states.

•

Delegated authority to an independent institutional body is required to ensure the fair and
reasonable allocation of region-wide resources.

Regulations approved by the European Parliament govern both Funds and stipulate the delegated
funding, authorities, and management modalities under which they operate.

For example, under

regulations governing the CF, member states submit applications for financing to the European
Commission, which seeks to make funding decisions within three months. Proposals must provide
detailed economic and social justification, including a full cost–benefit analysis of the proposed project’s
contribution to achieving EU objectives for trade and development.

5.4

The “Delegated Authorities Institutional Model”
for Regional Development

Although the European institutional model does not map well to North America, it does suggest that the
North American institutional framework is relatively weak as a basis for regional policy and regional
economic development. But what might a “delegated authorities” model in the North American context
look like? Does the creation of the NE CanAm Region provide the context for examining the scope of such
a model?
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One approach would be to build on existing institutional arrangements in the United States and Canada
and extend their structure and logic to the bilateral regional context. Exhibit 79 outlines such an
approach. Following federal recognition of the NE CanAm Region as a lagging economic region, the U.S.
and Canadian governments would individually authorize – through respective national legislative
machinery – the creation of the NE CanAm Development and Cohesion Bank (CDCB). Serving as a pilot
project for other regions – potentially including trilateral structures – the CDCB would be authorized to
make loans and loan guarantees and/or extend credit support to eligible and approved projects. Although
such projects would not need to physically cross the border, they would need to pass tests of bilateral
regional significance.
Exhibit 79
The NE CanAm Development and Cohesion Bank:
A Pilot Project for Bilateral Regional Economic Development

•

The NE CanAm Development and Cohesion Bank (CDCB) is to be authorized by collateral
amendments to US and the Canada federal legislation, with stipulated guidelines for the
development of governing regulations.

•

The CDCB is to be self-financing within a stipulated number of years.

•

CDCB seed capital is to be financed with funds from the U.S. and Canadian federal governments,
combined with funds from NE CanAm Region member states and provinces, the latter in
proportion to each state’s or province’s share of NE CanAm Region product. The federal versus
state/provincial share of seed capital is to be stipulated in federal authorizing legislation.

•

The CDCB is to co-finance eligible and CIB-approved public-only and public-private projects.

•

The CDCB is to be governed by a Board of Directors under joint U.S./Canadian federal
chairmanship and directors are to be drawn from member states and provinces in proportion to
shares of NE CanAm Region product.

•

The CIB is to be supported by a full-time professional and administrative staff.
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6.0 Conclusion and Summary
The economic performance of sub-regions within the broad study area has been uneven. In general, more
urbanized areas have experienced growth in population and jobs; however, this growth has come at the
expense of the rural hinterlands, which have continued to lose population and jobs. Although conditions
vary across the NE CanAm Region, in general, the area’s strengths include a skilled labor force, relatively
low real estate costs, a large natural resource base, a low level of congestion, and pristine natural beauty.
These strengths, combined with expanding opportunities arising from increasing global trade, pose
opportunities that can be capitalized on by improved transportation connections. The purpose of this
study is to explore the competitiveness of the NE CanAm Region relative to global markets, establish
strengths and weaknesses, identify future opportunities for expanding economic performance, and
document the challenges that lay ahead. The results from this analysis, presented in this interim report,
serve as the foundation for future tasks, which are to develop strategic directions to support economic
growth in the study area and to forecast economic and transportation impacts.
The global economy has been growing appreciably and in conjunction with this economic growth and
there has been a corresponding increase in international trade. In tandem with sheer growth in the global
economy and global trade, the structure of both has been shifting. Developed economies are moving
toward service industries, whereas manufacturing industries are moving from developed economies to
emerging and developing economies. International as well as domestic trade is progressively molded to
fit changes in logistical and new movement methods for goods and services.
As global trade continues to expand, individual countries and geographies become increasingly enmeshed
with international markets. Increasing trade and codependence on international markets require faster
and more efficient transportation systems that facilitate the movement of goods and services.
Transportation improvements that complement and keep pace with trade are necessary to prevent
geographic locations, such as the NE CanAm Region, from stagnating behind global trends.
Transportation improvements on the North American West and East Coasts are struggling to keep pace
with global trade, and are often dealing with congestion and overcapacity.

Infrastructural and

improvement blights and burdens for the North American East and West Coasts are benefits for the NE
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CanAm Region. Strategically located and with current capacity and expansion opportunities, the NE
CanAm Region is poised to grasp the opportunity to become a major gateway to and from North
American markets that other geographic locations are grappling to preserve and sustain.
However, despite this opportunity, the full potential of the NE CanAm Region is unrealized as of yet. A
weak east–west connection between the Midwest and Great Lakes economic engines to the less
developed eastern states and provinces – in conjunction with slow population growth, mediocre real GDP
growth, slow employment growth in the eastern part of the region, and institutional and operational
issues – hinders and prevents the NE CanAm Region from becoming the great gateway that it could be.
The analysis revealed numerous key findings supporting the fact that the NE CanAm Region economy is
hindered by insufficient transportation linkages and services, as well as other competitive factors
including institutional and regulatory policies.

6.1 Economic Performance and Competitiveness

•

The NE CanAm Region has not experienced the same level of robust growth compared to other
major trading regions. Despite the impact of NAFTA and the explosion in global trade, the region
has grown slower than other regions, both domestically and internationally, since the turn of the
21st century.

•

Many of the states and provinces of the NE CanAm Region lag behind in terms of economic
performance when measured in terms of gross output and employment, leading to a
characterization as a primarily economically distressed region bordered by large, growing
economic centers. Furthermore, the economics-based analysis reveals that much of the region,
specifically the U.S. portion and the Atlantic Provinces, struggles to transition its naturalresource–based and basic-manufacturing–based economies to a more service-based and
advanced-manufacturing–based economy. This lagging transition could lead to a further decline
in economic performance and sustainable growth.
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•

Results of the competitive benchmarking for the NE CanAm Region are mixed. The analysis
demonstrates that the region has some of the necessary elements for sustainable economic
growth, including proximity to major economic markets; a competitive labor force that is highly
educated and experienced; and important multimodal assets such as access to the St. Lawrence
Seaway and a deep-water port capable of handling post-Panamax container ships, relatively costcompetitive freight-rail rates, and numerous border crossings to facilitate bi-national trade.

•

The analysis also reveals several areas in which the NE CanAm Region is not meeting the
necessary conditions to compete globally, including relatively low capital productivity due to an
over-reliance on labor, high tax burden and energy costs, and a significant truck-freight cost
disadvantage.

•

The fact that truck-freight costs in the NE CanAm Region average 45% to 65% more than national
averages has significant implications on the ability of the region to take advantage of
opportunities presented by global trends, including increased global trade; shifting trade lanes
via the Suez Canal, Canadian National Railroad land bridge, and St. Lawrence Seaway; the
logistics revolution; and, perhaps most important, the increased focus on supply-chain
management.

6.2 Trade and Transportation

•

Trucking is the dominant transport mode in the NE CanAm Region. In the United States, 93% of
all traffic in terms of tonnage is truck.; in terms of value, the figure is even higher at 96%. Air,
marine, and rail traffic comprise the other modes.

•

In the U.S. portion of the NE CanAm Region, cross-border traffic is predominant, with 2 of every 3
tons moving through the NE CanAm Region crossing the border.

Furthermore, similar to

Canadian–U.S. trade in general, the dominant flow of traffic is from Canada to the United States,
and the primary commodities are bulk goods such as minerals, energy products, and pulp and
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paper. For Ontario, because its strong industrial base is outside of the study area, the picture is
different: large quantities of manufactured goods (e.g., transportation equipment) are exported
to the United States.
•

Although there is little use of the marine mode in the United States (i.e., less than 0.5% of
tonnage), for cross-border and intra-Canadian transport, the marine mode plays an important
role. On a tonnage basis, marine trade accounted for 50% of all cross-border traffic in 2004. The
St. Lawrence Seaway, with its 1,000-mile presence along the entire study area, is important not
only for Canada’s trade with the world but also for domestic marine trade.

•

Noteworthy is the small portion of rail-handled traffic for U.S., cross-border, and intra-Canadian
traffic. Although the low rail share may be explained in part by data, it primarily reflects
uncompetitive conditions for rail. The primary trading lanes are short at fewer than 600 miles, a
distance at which rail has difficulty competing except where very high densities are available.
Furthermore, geography and the rail network clearly affect the region’s competitive position.

6.3 Tourism and Transportation

•

Most visitation to the states and provinces of the NE CanAm Region study area is for leisure
purposes. The province of Ontario and the state of Maine report that at least 9 of 10 visitors are
traveling for leisure purposes. Reasons for travel in the NE CanAm Region study area are similar
to those of the United States as a whole: 81% of U.S. domestic travel is for leisure and 19% is for
business.

•

Tourism professionals need more air-travel options to their state or province at a more
affordable price. To successfully attract visitors outside of the drive market, they would like to
see more direct and affordable flights between Canada and the United States to their
destinations.
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•

Roadway-infrastructure improvements are considered essential, especially to the tourism
professionals interviewed in the United States. Intrastate-roadway improvements are especially
needed in the Northern New England states. In addition, better highways in Maine and New
Brunswick would facilitate visitation by automobile between the two areas, as well as Prince
Edward Island.

•

Because most travelers in Ontario are from domestic markets, better availability of trains and
buses is high on the wish list of tourism professionals in that province. More rail-service options
are important to travel directors in the New England states, specifically rail connections to Maine
from Montréal and New York City, and to Vermont from Washington, Philadelphia, New York
City, and Montréal. Travel professionals in Ontario and Prince Edward Island would benefit from
more rail-service options as well.
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1.0 Introduction and Overview
This document describes the analytic processes used to evaluate transportation conditions and
economic impacts in the Northeast CanAm Connections study. It is specifically intended to
provide further detail on methods employed in the calculation of transportation benefits and
economic impacts of alternative scenarios, which are reported in Chapter 4 of the Final Report.
The overall methodology has five elements, each with its own set of structure and logic models.
An overview of each one is provided later in this chapter. They are:
1.1 Investment/Policy Analysis Process
1.2 Risk Analysis Process
1.3 Economic Impact and Benefit/Cost Modeling Process
1.4 Direct Transportation Impact Modeling Process
1.5 Other Travel Related Impacts (Tourism, Supply Chain, Ports and Trade)
The rest of this appendix consists of two additional chapters.
•
Chapter 2 provides more detail on the methodology for calculating ground transportation
benefits, including time savings, cost savings and reliability improvements. This includes the
general methodology, calculations for roadway transportation, calculations for rail transportation,
and benefits from regulatory harmonization.
•
Chapter 3 provides more detail on the methodology for calculating regional economic
growth benefits, including the impacts of changes in transportation time and expenses for existing
travel, enhancement of access and connectivity that can lead to additional business productivity
and growth, shifts in tourism spending, development of port and freight distribution facilities, and
additional indirect and induced job impacts.

1.1

Investment/Policy Analysis Process

Broadly stated, the analysis process was designed to provide estimates of the economic
development consequences of alternative transportation investment and policy scenarios. It was
set up to capture four key ways in which transportation investments can affect regional economic
development. They include the following mechanisms:
The scenarios offer potential benefits to all of the states and provinces in the NE CanAm region.
Key factors that can potentially drive economic development include the following:
•

Increasing business activity and attracting quality jobs by enlarging regional, national, and
international markets for the region’s manufacturing and tourism industries.
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•

Increasing the international competitiveness and attractiveness of all parts of the region
and both nations by reducing the cost and increasing the service levels for freight
shipments to and from the region, and for visitors traveling to the region.

•

Improving the distribution of economic activity and income creation by spreading
economic growth to what are now economically lagging areas.

•

Improving the cost-effectiveness of national transportation networks by providing
congestion free alternatives to the most congested routes and port areas.

The methodology was implemented through a sequence of six steps:
1. Develop draft CanAm investment and policy scenarios, and create draft structure and
logic (S&L) models to diagram the key inputs, factors and outputs of the analysis of
transportation improvements.
2. Convene a meeting of regional stakeholders and experts related to trade, transportation
and economic development in the CanAm region to review, refine and improve the
scenarios and S&L models from step #1.
3. Adjust and refine the S&L models based on stakeholder feedback.
4. Estimate the changes in travel patterns associated with each CanAm investment/policy
scenario. This includes volumes of travel across multiple modes, with information as to
the types of travel purposes and, where appropriate, commodity flow and tourism travel
information. This also includes information as to the changes in access to markets for
select locations within the CanAm corridor.
5. Populate the S&L models with travel data inputs and other factors, parameters and
assumptions to estimate economic benefits for each scenario within a risk analysis
framework that provides median (most likely), low, and high results within a probabilitybased confidence interval.
6. Use the direct economic effects from step #5 to estimate total economic development
effects, and to complete a cost-benefit analysis.
The first three of these steps are instrumental in developing the methodology, and in last three
cover implementation. The remainder of this section provides further description of steps 4 and
5, focusing on the economic linkages that flow from changes in travel patterns associated with
each scenario.
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Each of the scenarios is designed to bring about a change in travel patterns, and these changes
will yield benefits and economic impacts inside and outside the CanAm region. To properly
account for these effects, our analysis of each scenario proceeds in two parallel tracks: (1)
benefit/cost analysis, and (2) economic impact analysis. The first identifies the benefits of
implementing a scenario (as compared with not implementing it), and compares these to the
costs required to bring it about. In this type of analysis, benefits may reflect actual cost savings
(for example, reduced spending on fuel) or they may reflect the valuation of a social benefit (for
example, reduced vehicle emissions). Benefits and costs are further itemized by where they are
accrued – inside the region versus outside.
Economic impact analysis, in contrast, compares the overall economic growth of the CanAm
region with or without implementing each scenario. Because this method focuses on regional
economic growth, certain classes of benefits accounted for in benefit/cost analysis are excluded.
Moreover, only those travel changes that affect the flow of dollars through the regional economy
are considered. Utilizing both types of analysis is useful because they provide two sets of metrics
for evaluating each scenario: the first comparing a scenario’s benefits to its costs, and the second
comparing the CanAm region’s economy with and without the action.
Furthermore, both types of analyses begin at the same point: valuing the changes in travel
patterns and related activities between two scenarios. These are called direct impacts, and
based on the broad strategic goals of the CanAm Connections project, we break them down into
two categories for a total of six concepts:
•

Travel savings to existing users (except tourism)
- Highway modes
- Rail modes
- Trade diversion (e.g., via marine ports)

•

Other travel-related impacts
- Tourism impacts
- Supply-chain and freight logistics impacts
- Impacts from increased port activity

Impacts in each of these categories are then used, as appropriate, in benefit/cost analysis and
economic impact analysis.11 This broad logic for analysis is shown in Exhibit 1.1

11

It is worth noting that CanAm transportation investments and policies can and should cover all modes, including air,
water ferry, short-sea shipping, etc. The analysis described in this chapter, however, is focused on the modes and
impacts measured in the predictive and economic benefit modeling. This does include a wide range of potential
impacts to highway, rail, and waterborne (including short-sea shipping) activity.
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Exhibit 1.1: Broad Methodology for Analyzing CanAm Investment/Policy Scenarios

CanAm
Scenario

Changes in Travel Patterns
•

Direct Impact
Concepts

Travel volumes

Travel Savings to Users

Other Travel-Related Impacts

•

Highway modes

•

Tourism

•

Rail modes

•

Supply-chain and logistics

Benefit/
Cost
Analysis

Economic
Impact
Analysis

Exhibit 1.1 serves as a roadmap for the remaining subsections of this section. Section 1.2
describes in more detail economic impact analysis and benefit/cost analysis. As will be
discussed, the similarities and differences between these analytical approaches determine, to a
great degree, the overall structure of our methodology, as well as how direct impact concepts are
defined. Sections 1.3 and 1.4 then describe the structure and logic (S&L) modules, grouped
according to the categories in Exhibit 1.1. Each sub-category of impact is presented separately
with a schematic flowchart, providing detail as to how changes in travel patterns flow through and
are used by economic impact or benefit/cost analysis..
As a final step before proceeding, we present a primer on risk assessment. As will be discussed,
this tool is used throughout the entire analysis to manage the possible ranges of outcomes when
analyzing the scenarios.

1.2

Risk Assessment Primer

Each CanAm policy or investment strategy will inherently involve multiple opportunities and risks
to businesses and the region’s economy. Consequently, we tend to approach an analysis of
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potential economic benefits and costs within a risk analysis framework to: 1) identify the key
factors that will influence the economic benefits of each strategy; and 2) measure a range of
potential effects within an informed, reasoned framework.
Economic forecasts traditionally take the form of a single “expected outcome” supplemented with
alternative scenarios. The limitation of a forecast with a single expected outcome is clear -- while
it may provide the single best statistical estimate, it offers no information about the range of other
possible outcomes and their associated probabilities. The problem becomes acute when
uncertainty surrounding the forecast’s underlying assumptions is material.
A common approach is to create “high case” and “low case” scenarios to bracket the central
estimate. This scenario approach can exacerbate the problem of dealing with risk because it
gives no indication of likelihood associated with the alternative outcomes. The commonly
reported “high case” may assume that most underlying assumptions deviate in the same direction
from their expected value, and likewise for the “low case.” In reality, the likelihood that all
underlying factors shift in the same direction simultaneously is just as remote as that of
everything turning out as expected.
Another common approach to providing added perspective on reality is “sensitivity analysis.” Key
forecast assumptions are varied one at a time in order to assess their relative impact on the
expected outcome. A problem here is that the assumptions are often varied by arbitrary
amounts. A more serious concern with this approach is that, in the real world, assumptions do
not veer from actual outcomes one at a time. It is the impact of simultaneous differences
between assumptions and actual outcomes that is needed to provide a realistic perspective on
the risk levels of a forecast.
Risk Analysis provides a way around the problems outlined above. It helps avoid the lack of
perspective in “high” and “low” cases by measuring the probability or “odds” that an outcome will
actually materialize. This is accomplished by attaching ranges (probability distributions) to the
forecasts of each input variable. The approach allows all inputs to be varied simultaneously
within their distributions, thus avoiding the problems inherent in conventional sensitivity analysis.
The approach also recognizes interrelationships between variables and their associated
probability distributions.
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The Risk Analysis Process (RAP) involves four steps:
Step 1:

Define the structure and logic of the forecasting problem;

Step 2:

Assign estimates and ranges (probability distributions) to each variable and
forecasting coefficient in the forecasting structure and logic;

Step 3:

Engage experts and stakeholders in assessment of model and assumption risks (the
“RAP Session”); and

Step 4:

Issue forecast risk analysis.

For a more in-depth discussion of the risk analysis process, please refer to Appendix A.

1.3

Overview of Economic Impact and Benefit Cost Analysis

The economic analysis of the strategic initiatives consists of two distinct elements, or aspects:
1. Economic Impact Assessment, and
2. Cost-Benefit Analysis.
As explained later in this section, economic impact analysis is focused on the effect of a change
in the demand for goods and services on the level of economic activity in a given area, as
measured by business output/ sales, labor income (or earnings), employment (number of jobs),
and tax revenue. In addition, economic impact analysis is often focused on regional economies,
taking into account competitiveness and capturing future economic growth. For the CanAm
study, an explicit goal is to improve economic conditions throughout the region.
Cost-benefit analysis is distinct from economic impact analysis in that it weighs the costs of a
given investment initiative against the benefits it provides to society. Unlike in economic impact
assessment, private and public expenditures/ investments and business output and jobs that
result from those expenditures are viewed as costs. This is because they consume societal
resources that could have alternative uses. Two other important differences are that cost-benefit
analysis: 1) is intended to capture all benefits and costs, including personal or societal benefits
not easily measured in conventional monetary metrics (e.g., travel time savings for passenger
travel, air emissions); and 2) is not limited to regional boundaries thus allowing for the capture of
benefits to shippers and receivers, for example, beyond the CanAm region.
Economic impact analysis and benefit-cost analysis both begin by estimating the direct effects
from a change in travel patterns – as will be presented in the six S&L modules below. These
direct effects are then used in economic impact analysis to estimate spin-off economic activity,
and in benefit cost analysis to estimate societal benefits. It is important to note, however, that the
use of these direct effects is highly selective for each type of analysis to maintain strict adherence
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to protocol for each. In particular, certain classes of direct impacts that do not yield spin-off
economic activity are excluded from impact analysis, and the secondary effects of direct impacts
are excluded from benefit/cost analysis for the reasons described above.

Economic Impact Analysis as Applied to CanAm Scenarios
Exhibit 1.2 illustrates graphically a summary of the logic or analytical framework adopted for the
economic assessment of the various strategic initiatives. Each investment and/or policy scenario
is envisioned to achieve one or more of the following:
1. Reduction in transportation or travel distances within CanAm markets and transportation
networks;
2. Reduction in transportation or travel time within the CanAm Region;
3. Improvement in economic development opportunities related to CanAm transportation and
trade initiatives;
4. Increase in number of visitors to the CanAm Region; and
5. Increase in trade/shipments volume handled in the CanAm Region.
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Exhibit 1. 2: Illustration of Economic Analysis Approach
INVESTMENT PROJECTS AND
POLICY INSTRUMENTS

IMMEDIATE
POLICY
EFFECTS

ULTIMATE
POLICY
EFFECTS

Reduction in
transportation/ travel
distance within CanAm

Reduction in
transportation/ travel time
within CanAm

Increase in output of
CanAm industries
dependent on
transportation
infrastructure

Increase in output of
industries outside
CanAm that use CanAm
routes

POLICY
EFFECTS
TRANSLATED
INTO
ECONOMIC
IMPACTS

Increase in number of
visitors to CanAm

Increase in output/
revenues of tourismrelated industries in
CanAm

Increase in trade/
shipments handled in
CanAm

Increase in output of
transportation and
transportation support
services industries in
CanAm

DIRECT ECONOMIC IMPACTS
Business output/revenues
Employment
Earned Income
Tax revenues
by industry, CanAm, outside CanAm
Add indirect and
induced effects, sum
across industries,
TOTAL ECONOMIC IMPACTS
Business output/revenues
Employment
Earned Income
Tax revenues

Note that effects 3, 4 and 5 could be a direct result of an initiative or result from effects 1 and 2.
The effects 1 to 5 are then expected to improve business conditions for various industries by
reducing operational costs in those industries, or by increasing demand for their products and
services. This in turn will increase business output/ revenues of the various affected industries
generating the sequence of direct, indirect, and induced economic impacts (multiplier effects,
discussed in greater detail below).
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Key Concepts in Economic Impact Analysis
Economic impact analysis is the study of the effect of a change in the demand for goods and
services on the level of economic activity in a given area, as measured by business output
(sales), value added (gross regional product), labor income (earnings), employment (jobs), and
tax revenue.
The change in demand can be the result of decisions made by the government, firms, or
households, for example a new investment project, or an increase in the number of tourists
coming to the area. Frequently, various stakeholders are interested in the economic impact (or
the contribution to the local economy) of certain local industrial sectors, policy changes and
investment proposals such as those being developed for the CanAm Connections Study.
Traditionally, economic impact analysis involves the estimation of three distinct types of
expenditure and production activity, commonly referred to as “direct effects,” “indirect effects,”
and “induced effects.” These can be characterized as follows:
•

Direct impacts refer to economic effects (business output or revenues, earnings,
employment, tax revenue, GDP) occurring as the result of direct spending by economic
agents. Direct spending results in the employment of workers, sales of locally produced
goods and services, and generation of local tax revenue. In the case of the policy and
investment strategies being analyzed within this engagement, direct impacts will be made
up of incremental employment and output of industries that would directly benefit from
those policies and investments. These may include various manufacturing industries that
depend on transportation infrastructure for transportation of their production inputs and
finished goods as well transportation and transportation support services industries that
would serve the increased volume of shipments.

•

Indirect impacts refer to the “spin-off” economic activities that result from purchases of
production inputs, goods and services, by those businesses that are directly impacted by
the initial activities. The spending by these supplier firms for labor, goods and services
necessary for the production of their product or service creates output of other firms
further down the production chain, thus bringing about additional employment, income and
tax revenue. In the case of the policies and investment strategies being analyzed within
this engagement, indirect impacts will include additional employment and output of
companies providing supplies to manufacturing and transportation industries directly
affected by the investment projects and policies.

•

Induced impacts represent the increase in business output (or employment, earnings,
etc.) over and above the direct and indirect impacts, generated by re-spending of
employment income.. Induced impacts are thus changes in output (or employment,
earnings, etc.) that are the result of personal (household) spending for goods and services
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– including employees of direct supplier firms (direct impact) and employees of all other
firms comprising the indirect impact.
The total economic impact is the sum of the direct, indirect and induced effects for the project
being evaluated. Indirect and induced impacts are often referred to as “multiplier effects,” since
they increase the overall economic impacts of the original expenditure that initiated all
subsequent rounds of spending described above.
Multipliers typically are expressed in terms of output, jobs, or employment income per $1 of the
initial investment (or expenditure). For example, an output multiplier is the increase in business
output (sales expressed in dollar terms) for all industries per dollar of additional output (due to
investment expenditures) of a given industry. For the CanAm study, the TREDIS model will be
used, with northern New England and Canadian specific economic impact parameters to estimate
potential indirect and induced economic effects in terms of jobs by industry, value-added, and
wages.
These key concepts, their flow or interdependence are also illustrated graphically in Exhibit 1.3.
The key outcomes to be analyzed and quantified in this assessment include:
1. Direct impacts, or direct effects (in terms of output, employment, salaries/wages, tax
revenues), and
2. Total impacts or total effects (in terms of output, employment, salaries/wages, tax
revenues).
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Exhibit 1.3: Overview of Key Concepts in Economic Impact Analysis

Cost-Benefit Analysis – General Principles and Approach
Cost-benefit analysis is distinct from economic impact analysis in that it weighs the costs of a
given investment initiative against the benefits it provides to their users. It involves identification of
all private and social costs and benefits of an investment and then estimation of their monetary
value to derive a single dollar measure of net social benefit or a ratio of dollar costs to dollar
benefits.
Unlike in economic impact assessment, private and public expenditures/ investments and
business output and jobs that result from those expenditures are viewed as costs. This is
because they consume societal resources that could have alternative uses. Other possible costs
include on-going operation and maintenance costs, as well externalities such as pollution, noise,
reduction of property values. Reduction of these (or other) costs is viewed as a benefit, and a
reduction of some existing benefits is viewed as a cost.
A key consideration in the application of cost-benefit analysis for the CanAm scenarios is
determining where costs and benefits are accrued. In particular, the CanAm scenarios are
designed to provide alternate freight routes to alleviate congestion and shorten travel times. As
such, many of the beneficiaries of the proposed investment\policy scenarios lie outside the
CanAm corridor. To address this, benefit-cost analysis will be provided from two perspectives:
(1) from within the Northeast CanAm region, and (2) for the entire affected region. This second
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perspective includes the CanAm region and outside areas in the U.S. and Canada that bear costs
or receive benefits.
All costs and benefits are measured over the project life cycle to properly capture the timing of
costs and benefits. Then the costs and benefits are summed up over that period (with an
appropriate discount rate applied to future costs and benefits) to derive the net benefit value.
The key benefits of transportation-related investments or initiatives, such as those associated
with the Strategic Initiatives analyzed within this engagement, can be divided into a few following
categories:
1. Reduction in overall user operating costs, such as reduction in fuel use, requirements for
maintenance, etc. that arise from a reduction in average travel/transportation distance,
and/or improvement in average speed;
2. Reduction in travel delays, reduction in unreliability of freight, as well as reduction in travel
times in general that arise from a faster travel over shorter distances;
3. Reduction in environmental costs that stem from reduced travel requirements (and
improvements in average speed) and thus a reduction in exhaust emissions by various
vehicle types as well as trains, and
4. Reduction in accident cost that result from lower traffic volumes.

An illustrative high-level overview of the cost-benefit analysis framework is shown in Exhibit 1.4.
Please note that for space considerations, this diagram is only focused on highway and rail
transportation efficiency benefits and does not include other impacts and benefits modeled for
CanAm such as increased trade flows at marine ports and reduced transportation costs for
diverted trips.
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Exhibit 1.4: High-Level Overview of Cost-Benefit Analysis
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1.4

Direct Transportation Impact Modeling Process

Following the logic of Exhibit 1.4, Structure and Logic (S&L) models have been developed for the
CanAm study to measure the key, direct transportation impacts (as well as travel-related direct
economic impacts discussed in Section 3.4). These analytical diagrams describe not just the
theory behind the evaluation but also highlight the key factors, assumptions and results of this
risk-based analysis. The narrative description for each S&L model includes a mention of the
“risk” factors that have been modeled with uncertainty – in other words, the data inputs,
parameters, and assumptions that include median, low, and high probable values that are then
used within a risk model to produce a range of likely impacts on ground transport volumes, costs,
travel times, safety and reliability associated with each investment and policy scenario. These
mechanisms and linkages are described in greater detail in Section 3..

Highway Impact Module
Most of the CanAm investment and policy strategies involve improvements to the highway system
either through improved east-west corridors, more efficient border crossings, harmonization of
truck sizes and weights or a combination of factors. These improvements are expected to result
in reduced travel time, distance and ultimately cost for passenger and freight trips throughout the
CanAm region (see Exhibit 1.5 and its narrative descriptions). The most direct effect is captured
through modeling the VHT and VMT savings for all trip purposes and then applying values of time
($/hour) and operating cost ($/mile) to estimate a total reduction in costs. A portion of those
transportation cost savings directly impact businesses (freight and other on-the-clock travel),
which can then lead to increased business competitiveness, greater industry output, supply chain
logistics benefits, and broader economic impacts.
Highway travel improvements can also impact tourism and economic development via market
access gains as well as improve travel time reliability. Key risk variables in this analytical module
include:
•

VHT and VMT results – low, median, and high results were generated for each scenario
capturing a reasonably wide range of likely transportation system performance
improvements that reflects some uncertainty especially regarding the northern east-west
highway (which could substantially reduce VMT for certain trips if border crossing delays
are minimized).

•

Value of Time – different values of time were applied for freight truck, non-freight truck,
private auto, and business auto trips, with a risk range on each value of time. The low,
median and high values were determined based on sources such as FHWA’s Highway
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Economic Requirements System (HERS), the Texas Transportation Institute’s Urban
Mobility Report, and Transport Canada’s Highwaymen cost-benefit model.
•

Operating Cost – operating costs vary by truck and auto as well as speed and functional
class. Average costs per mile for primarily rural freeways were used from the sources
listed above as well as AAA’s online cost/mile data.
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•

Exhibit 1.5 Highway Impact Module
HIGHWAY IMPACT MODULE
Reduced Travel Time, Distance,
Transport Costs

Improved access to major
transportation networks/ inter-modal
facilities/ markets/ distribution centres
in CanAm regions that depend on
transportation

Operating cost, $/VMT
By vehicle type (truck,
auto)

Reduction in VMT
By vehicle type (truck,
auto)

Improved access to
tourist destinations in
CanAm (reduction in
travel times)

Reduction in VHT
By vehicle type (truck,
auto)

Reduction in
transportation costs due
to reduction in VMT, in $
By vehicle type (truck,
auto)

Value of time; $/ VHT
By vehicle type (truck,
auto)

Reduction in
transportation costs due
to reduction in VHT, in $
By vehicle type (truck,
auto)

Total reduction in
transportation costs, $
By vehicle type (truck,
auto)
Distribute to industries based
on size and transport demand
Elasticity of industry output wrt
to transportation cost savings;
$ of output per $1 of cost
savings
By industry

Total reduction in
transportation costs; in $
By industry

Increase in output; in $
By industry

Additional logistics and
supply chain
management benefits

Additional increase in output due to
logistics and supply chain
management benefits; in $
By industry

DIRECT ECONOMIC IMPACTS
Business output/revenues
Employment
Earned Income
Tax revenues

TOTAL ECONOMIC IMPACTS
Business output/revenues
Employment
Earned Income
Tax revenues
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Analytical Steps for Highway Impact Module
•

Highway improvements will reduce travel time and distance (for some trips) and ultimately
improve access to multi-modal transportation facilities, distribution centers, economic
markets, and tourism destinations.

•

These effects are manifested directly by reductions in vehicle miles of travel (VMT) and
vehicle hours of travel (VHT) for trucks and autos based on origin-destination patterns
(and described more fully in the transportation modeling section). Similar to most key
elements of the transportation and economic modeling, risk analysis is used to estimate
median (“most likely”), low, and high estimates for VMT and VHT effects.

•

Parameters reflecting operating costs per mile and value of time per hour are then applied
to the VMT and VHT results in the previous step, differentiated by vehicle type and trip
purpose and reflecting a risk range of probable values.

•

This produces estimates of reductions in transportation costs in dollar-based values which
can be combined to produce the total reduction in transportation costs due to highway
efficiency improvements by vehicle type and trip purpose.

•

Business-related transport cost reductions (truck trips, business auto) are then distributed
to industries within the CanAm region based on the size of the industry and their demand
for trucking services. This industry allocation step is done within the TREDIS model.

•

As described more fully in the TREDIS model description, direct transportation cost
savings to industries lead to: a) additional logistics and supply chain benefits (e.g.,
improved reliability, customer service and leaner inventories); and b) increased industry
output for CanAm businesses as they increase economic competitiveness and market
share.

•

These effects ultimately lead to increased business output, employment, income (wages)
and tax revenues and can include multiplier effects to capture total economic impacts.

Rail Impact Module
Similar to the highway impact module, improvements to east-west rail result in faster speeds,
lower costs, and improved market access (Exhibit 1.6). Again, the most direct effects of
enhanced rail infrastructure capacity (e.g., full double-stack clearance, competitive Class 1 and 2
service) are in terms of travel time, operating costs and the ultimate effects on supply chain
logistics, industry output and economic activity. Clearly, the impact will vary considerably by
industry and commodity compared to highway as rail tends to be most heavily used by industries
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that ship and receive bulk, and other containerized goods (e.g., logging and wood products,
agriculture, manufacturing, chemicals, etc.).

Key risk variables in this analytical module include:
•

Reductions in miles and travel time – low, median, and high results were generated for
each scenario capturing a reasonably wide range of likely transportation system
performance improvements (see earlier write-up on rail modeling).

•

Value of Time – different values of time were applied for freight rail and passenger rail
time savings, with key data sources of the Mid-Atlantic Rail Operations Study (MAROps),
and the U.S. DOT Guide for Analyzing Large-Scale Freight Investments.

•

Operating Cost – operating costs are estimated on a per ton mile basis from the MAROps
report along with risk range factors to reflect future uncertainty.
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Exhibit 1.6 Rail Impact Module

RAIL IMPACT MODULE
Reduced Travel Time, Distance,
Transport Costs
Improved access to major transportation networks/
inter-modal facilities/ markets/ distribution centres in
CanAm regions that depend on transportation

Operating cost, $/mile
(freight, passenger)

Reduction in miles
(freight, passenger)

Reduction in travel time
(freight, passenger)

Reduction in transportation costs due
to reduction in miles, in $
(freight, passenger)

Value of time; $/hour
(freight, passenger)

Reduction in transportation costs due to
reduction in hours, in $
(freight, passenger)

Total reduction in
transportation costs, $
(freight, passenger)

Distribute to industries based
on size and transport demand

Elasticity of industry output wrt to
transportation cost savings; $ of output per
$1 of cost savings
By industry

Total reduction in transportation costs;
in $
By industry

Increase in output; in $
By industry

DIRECT ECONOMIC IMPACTS
Business output/revenues
Employment
Earned Income
Tax revenues

Additional logistics and
supply chain
management benefits

Additional increase in output due to logistics
and supply chain management benefits; in
$
By industry

TOTAL ECONOMIC IMPACTS
Business output/revenues
Employment
Earned Income
Tax revenues

Analytical Steps for Rail Impact Module
•

Rail improvements will reduce travel time and distance (for some trips) and ultimately
improve access to multi-modal transportation facilities, distribution centers, economic
markets, and tourism destinations.

•

These effects are manifested directly by reductions in freight and passenger miles of
travel and hours of travel based on origin-destination patterns (and described more fully
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in the transportation modeling section). Similar to most key elements of the transportation
and economic modeling, risk analysis is used to estimate median (“most likely”), low, and
high estimates for these effects.
•

Parameters reflecting operating costs per mile and value of time per hour are then applied
to the miles and travel time results in the previous step, differentiated by freight and
passenger travel, and reflecting a risk range of probable values.

•

This produces estimates of reductions in transportation costs in dollar-based values which
can be combined to produce the total reduction in transportation costs due to rail
efficiency improvements.

•

Business-related transport cost reductions (primarily freight rail) are then distributed to
industries within the CanAm region based on the size of the industry and their demand for
rail services. This industry allocation step is done within the TREDIS model.

•

As described more fully in the TREDIS model description, direct transportation cost
savings to industries lead to: a) additional logistics and supply chain benefits (e.g.,
improved reliability, customer service and leaner inventories); and b) increased industry
output for CanAm businesses as they increase economic competitiveness and market
share.

•

These effects ultimately lead to increased business output, employment, income (wages)
and tax revenues and can include multiplier effects to capture total economic impacts.

Trade Diversion Module
One of the primary objectives of the CanAm study is to evaluate the potential for improved eastwest transportation to increase the competitiveness of CanAm trade routes and facilities. For
example, the potential for improved landside transportation to work in concert with CanAm port
enhancements (Halifax, Searsport, etc.) to help grow trade volumes, and capture a larger share
of a rapidly growing global trade market. The Atlantic and Continental Gateway initiatives are
examples of this logic. There are also opportunities to develop a more seamless and efficient
short-sea shipping system that can utilize the region’s multiple port facilities and link with landside
transportation corridors. Exhibit 1.7 shows that one of the anticipated effects from trade diversion
is congestion relief and transport cost savings of using CanAm routes compared to other East
Coast ports.
Economic impacts due to higher diverted trade are estimated by first assessing total trade flow
forecasts for CanAm and nearby regions (e.g., Chicago/Detroit and New York/New Jersey). The
next key step is estimating the potential for trade attraction and growth in CanAm consistent with
the range of investment and policy scenarios. This assessment accounts for travel cost (time and
distance) differentials between using different ports-of-entry (POE) to access internal U.S. and
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Canadian markets as well as the capacity and congestion predicted at each POE. The trade is
broken down by market segment (i.e., only the trade flows that are relevant to CanAm are
assessed) as well as cargo type (container, bulk, break-bulk).
Congestion relief and reduced transport costs of using CanAm routes are estimated by
comparing the total transport cost differentials of shipping via other East Coast ports (New York,
Norfolk, Baltimore) compared to using improved CanAm east-west routes. Those transport cost
reductions are then assessed for full economic impacts within the highway and rail modules.
Key risk variables in this analytical module include:
•

Future trade volume forecasts – This is based on forecasts for European and Asian trade,
and expectations for overall growth among North American Atlantic coast ports. Future
changes in market shares among the ports will differ depending on attraction to the
Northeast CanAm region (see next item).

•

Trade volume attraction to CanAm – This is based on calculations of how scenarios may
shift relative travel times and costs associated with using ports in the Northeast CanAm
region and those in the New York region (for shipments between the Great Lakes region
and points in Europe or Asia).

•

Mode split – This is related to how the increased trade volumes will be moved over
surface transportation routes in the CanAm region. It is assumed that most container
volumes will be intermodal, with heavy reliance on rail but again, applying a risk factor
allows for future variation.
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Exhibit 1.7 Trade Flow Impact Module
TRADE FLOW IMPACT MODULE
Increase Trade Flows in and through
CanAm Region

Congestion relief and reduced transport costs
compared to other East Coast Ports

Reduction in transportation
time from major CanAm
markets to CanAm ports

Total reduction in
transportation costs, $
By mode (truck, rail)

Mode Split % Truck
and Rail

Economic effects due to higher volumes of
domestic and international trade using
CanAm

Reduction in transportation times from
CanAm ports to major US and Canadian
markets

Elasticity of trade attraction to region wrt
transportation time to major markets

Percent of trade diverted to CanAm from
East Coast ports
By cargo (container, bulk, break-bulk)

Baseline forecasts of trade volumes
handled by East Coast ports

Increase in trade volume handled in
CanAm
By cargo (container, bulk, break-bulk)

Number of jobs in trade-related activity
per $1M of trade handled
By cargo (container, bulk, break-bulk)

Distribute jobs to industries
focused on trade and goods
movement

Increase in employment in
trade-related industries in
CanAm

EFFECT EVALUATED
UNDER HIGHWAY AND
RAIL IMPACT MODULES

DIRECT ECONOMIC IMPACTS
Business output/revenues
Employment
Earned Income
Tax revenues

TOTAL ECONOMIC IMPACTS
Business output/revenues
Employment
Earned Income
Tax revenues

Analytical Steps for Trade Flow Impact Module
•

Improvements at CanAm ports, including landside connections to major highway and rail
routes, when combined with east-west highway and rail corridor improvements are
projected to increase total trade volumes in the CanAm region, including both longdistance global trade flows as well as US-Canada short-sea shipping.

•

This growth in trade is predicated upon more competitive east-west transportation
alternatives with lower total costs, where total costs are composed of a combination of
travel time/delay, costs, and reliability factors.

•

Reduced travel times and costs compared to alternative ports of entry (e.g. New York) or
modes (i.e. highway or rail) are modeled based on market segments (origin-destination
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pairs), as discussed in Section 1, that will be more competitive with CanAm
improvements.
•

Another factor that determines the total reduction in transportation costs from trade
diversion is the mode split. The mode split will vary by commodity and market segment
and will determine the volume of induced trade handled on the highway and rail systems
(which present different per mile costs).

•

The total reduction in transportation costs for highway and rail trips of using CanAm routes
compared to other routes is then input into the highway and rail impact modules
(described above) to estimate industry-level and economy-wide effects.

1.5

Structure and Logic Models for Other Travel Related Impacts

Following the logic of Exhibit 1.1, additional Structure and Logic (S&L) models have been
developed to estimate other travel-related direct economic impacts (such as trade and tourism
effects) as well as broader economic consequences cost-benefit analysis within the TREDIS
economic model and analysis framework (to be discussed in Section 4). As with the direct
transportation effects, these diagrams describe the key factors, assumptions and results as well
as “risk” factors that are being input to TREDIS for each investment and policy scenario.

Tourism Impact Module
As shown in Exhibit 1.8, highway improvements (as well as improvements to other modes such
as passenger rail) can also lead to increased tourism for the CanAm region in the form of an
increase in tourism visits as well as extended stays. These effects are directly related to
improving accessibility to and connectivity from tourist destinations throughout the region,
including attractive coastal and mountainous areas. The highway modeling (VHT, VMT)
produces estimates of the reduction in transportation costs for tourists and along with elasticities
of the relationship between transportation and tourism can estimate increases in the number of
tourist visitor days and ultimately spending in the CanAm region.
Key risk variables in this analytical module include:
•

VHT and VMT results – low, median, and high results were generated for each scenario
as described above.

•

Value of time and operating costs – as described above, specific to passenger travel.

•

Elasticity of tourism visitation with respect to transportation access and costs.
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Exhibit 1.8 Tourism Impact Module

Analytical Steps for the Tourism Impact Module
•

Improved transportation access to tourist destinations can be modeled based on
reductions in travel time and costs for leisure-related travel.

•

Similar to the highway and rail impact modules, these can be quantified in dollar terms by
applying values of time per hour and operating costs per mile.

•

Reductions in transportation costs for tourism/leisure travel are then assessed with
respect to the resulting potential for increased visitation.
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•

The resulting increase in tourism and visitation results in an increase in spending and
therefore industry output by industry. The industry impacts will be concentrated in hotel,
retail, restaurant, and other amusement and recreation services.

•

These direct impacts can lead to multiplier effects and thus total economic impacts on
jobs, wages, and output and tax revenue.

Supply-Chain and Freight Logistics Impact Module
Another key objective of the CanAm study is to evaluate the potential for east-west and other
regional transportation improvements to increase economic development opportunities. While
there are certainly many locations within the CanAm region that have done well in recent years in
terms of job growth and per capita income, most parts of northern New England, northern New
York, and parts of Atlantic Canada have lagged their national and broader regional economies.
As shown in Exhibit 1.9, the CanAm economic evaluation considers two avenues of potential
direct economic development impacts: 1) inland logistics and distribution centers; and 2)
improved market access and transportation networks for broader business attraction potential.
The latter effect is presented schematically in terms of market access, other competitiveness
factors, and the relationship between market access and industry-by-industry growth potential.
The first effect is modeled by estimating likely inland logistics distribution center facilities. The
combination of new “crossroads” transportation system interactions between north-south and
east-west corridors (especially via northern New England) combined with greater trade volumes
(see above) will present a very real economic development opportunity for inland logistics,
intermodal and/or distribution center clusters. Six potential locations were identified for this type
of activity across Maine, Vermont and New York.12 Each was then categorized based on
volumes of truck and intermodal trade volumes under each scenario to estimate a range of likely
effects. In addition, case studies from other similar inland logistics/distribution centers were used
to correspond with trade volumes, acreage and jobs at each facility. Example case studies
included: the Virginia Inland Port, the Prichard Intermodal Facility, the Choctaw Point Intermodal
Facility, and the Logistics Park in Chicago.

12

While any east-west highway improvement through northern New England would clearly travel through
parts of New Hampshire, interviews and other assessments by the consultant team did not foresee major
opportunities for crossroads transportation-based inland distribution centers in New Hampshire.
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The second effect is presented schematically in terms of market access, other competitiveness
factors, and the relationship between market access and industry-by-industry growth potential.
These are economic growth and productivity effects associated with changes in transportation
connectivity and access that are beyond distance and time savings. To illustrate these effects,
consider how a new bridge may expand labor markets and open up new delivery markets, thus
allowing new and expanded economic activities that would otherwise not be possible. These
mechanisms are described in greater detail in a later section.

Key risk variables in this analytical module include:
•

Likelihood of inland logistics/distribution center activity by facility and by scenario – the
Seamless Integration scenario generates the highest impact in terms of trade volumes
and therefore economic development potential, with other scenarios scaled in relation to
projected trade volumes.

•

Size of inland logistics/distribution center activity by facility and by scenario – a risk range
was applied to all estimates, typically with a plus/minus 40% to reflect the uncertainty in
this potential economic development opportunity.

•

Elasticity of economic development with respect to market access improvements –
including access to labor and delivery markets, and access times to intermodal facilities.

Appendix B: Methodology
1.0 Introduction and Overview

page

26

Exhibit 1.9- Supply Chain and Freight Logistics Impact Module

ECONOMIC DEVELOPMENT
IMPACT MODULE
Inland Port and Logistics Distribution
Centers due to Transport Crossroads
and Accessibility to Markets

Improved access to major
transportation networks within
CanAm and outside region

Reduction in costs and improved
efficiency for logistics and
distribution activity

Reduction in transportation time/
delay improvements to/from
CanAm industrial centres

Improved opportunities for
logistics and distribution-based
economic activity in CanAm

Elasticity of industry growth
wrt. transportation market
access

Regional
competitiveness and
potential spatial relocation offsets

Market access economic
development potential

Number and location of
potential new or expanded
logistics/distribution
facilities

Increase in CanAm
trade flow volumes
(from trade flow
module)

Elasticity of size of
logistics and distribution
economic activity wrt.
trade volumes

Increase in logistics-based
operations in CanAm (jobs)

Gross industry value-added
effects by industry

Distribute jobs to
industries based on
trade and goods
movement

Net industry value-added
effects by industry

Increase in employment and
wages in CanAm by industry
DIRECT ECONOMIC IMPACTS

Increase in employment and
wages in CanAm states and
provinces

Business output/revenues
Employment
Earned Income
Tax revenues
TOTAL ECONOMIC IMPACTS
Business output/revenues
Employment
Earnedt Income
Tax revenues
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Analytical Steps for the Supply Chain and Freight Logistics Impact Module
•

Increased opportunities for inland logistics and distribution center activity is predicated
upon reduced costs and improved efficiency for that type of activity. This stems from:
o

Lower CanAm travel times and increased connectivity at “crossroads” locations
where improved east-west routes can serve existing north-south routes.

o

Increased trade volumes creating a greater scale of trips across all modes,
reducing empty miles and dead-heading.

•

A key risk factor then becomes the size and location of potential new or expanded inland
logistics and distribution centers. Six potential, general locations have been identified:
Bangor, ME; St. Johnsbury, VT; Montpelier, VT; Burlington, VT; Ogdensburg, NY; and
Watertown, NY.

•

The estimated size of economic activity at each location is determined by a combination of
trade volumes through each crossroads location as well as findings from interviews
throughout the region.

•

The number of jobs estimated at each location is also determined by case study analyses
of other inland port/intermodal facilities throughout the U.S. and jobs are distributed to
industries based on trade activity (i.e., largely transportation, distribution center and
warehousing sectors).

•

Increased employment and wages are then direct economic impacts leading to total
economic impacts (including multiplier effects).

•

Improvements in freight logistics also means improved access to markets (e.g., buyers
and suppliers of goods) throughout the CanAm region. The TREDIS model is applied to
estimate how reductions in travel time to major markets, along with regional
competitiveness effects lead to broader economic development opportunities throughout
CanAm.

Increased Port Activity Module –
Increased port activity is a direct effect of trade diversion, discussed in Section 3.3, and shown
diagrammatically in Exhibit 4.7. This is because the diverted trade is routed through existing port
such as Halifax, and U.S./Canada border facilities. The anticipated increased volumes through
these existing ports will require additional employment and other economic activity.
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Economic impacts due to higher volumes of trade are estimated by first assessing total trade flow
forecasts for CanAm and nearby regions (e.g., Port of New York/New Jersey). The next key step
is estimating the potential for trade attraction and growth in CanAm consistent with the range of
investment and policy scenarios. The resulting increase in CanAm trade volume is then
multiplied by parameters on the number of trade-related jobs per 1,000 tons of trade by cargo
type to estimate a direct increase in economic activity in the CanAm region due to increased
trade volumes.
Key risk variables in this analytical module overlap with the Trade Diversion module, and include:
•

Future trade volume forecasts – This assumption will depend on Asian trade growth
expectations as well as European trade growth and Panama Canal route costs.

•

Trade volume attraction to CanAm – This factor will depend on the generation of demand
for shipments between the Great Lakes and US Midwest Region and points in Europe and
Asia. It will also depend on assumptions about available capacity and performance of
truck and rail routes to serve those market segments.

•

Number of jobs in trade-related activity per 1,000 tons – This parameter is reflective of
multiple case studies of direct trade and port-related economic activity necessary to
handle container, bulk, and break-bulk cargo. It ranges from less than 1 job per 1,000
tons for containers to almost 3 jobs per 1,000 tons for bulk cargo which tends to be more
labor intensive. Applying a risk factor to this variable captures potential future changes in
this relationship.

•

Mode split – This assumption is related to how the increased trade volumes will be moved
over surface transportation routes in the CanAm region. It is assumed that most container
volumes will be intermodal, with heavy reliance on rail but again, applying a risk factor
allows for future variation.

Analytical Steps for Trade Flow Impact Module – Increased Port Activity
•

Improvements at CanAm ports, including landside connections to major highway and rail
routes, when combined with east-west highway and rail corridor improvements are
projected to increase total trade volumes in the CanAm region, including both longdistance global trade flows as well as US-Canada short-sea shipping (see Figure 7
above).

•

The estimated reduction in travel time and costs of using improved CanAm east-west
transportation routes directly helps to determine the amount of trade diverted to the
CanAm region from other East Coast ports (including short-sea shipping).

Appendix B: Methodology
1.0 Introduction and Overview

page

29

•

One risk factor that determines the future volumes of trade flows to/from CanAm ports is
the trade attraction potential and capacity of CanAm ports, assessed using the Atlantic
Gateway reports and findings from interviews with shippers and receivers.

•

Another risk factor is the total growth in trade volumes handled by East Coast ports.
Global trade volumes are projected to continue growing by all sources but there can be
significant variation in these estimates and therefore the model uses a risk range of future
trade volumes.

•

The resulting estimated increase in trade volumes are estimated by cargo type (container,
bulk, and break-bulk) and parameter estimates of the number of employees needed per
1,000 tons of cargo by cargo type are applied to estimate the total increase in employment
due to higher volumes of trade.

•

Total job estimates are distributed to industries (largely within the transportation and trade
sectors) to estimate direct and total economic impacts due to increased port activity.
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2.0 Methodology for Calculation of Transportation Benefits
2.1

Introduction

Transportation in the region has faced multiple challenges. In addition to institutional barriers,
difficult topography and network underdevelopment are hindrances to the transportation users in
the region, increasing costs for commercial and personal travel. Specifically, surface
transportation within the U.S. portion of the region is primarily north-south oriented, attributable to
the geophysical obstacle of the Adirondack, Green, and White Mountains, and various lakes, and
no viable, interstate-quality, east-west highway links currently exist in the region. Consequently,
a lack of direct and efficient routing obliges the utilization of non-interstate roads, such as Route
2, which provide limited options for travel between Maine, New Hampshire, Vermont, and Upstate
New York. On the Canadian side of the region, travelers must succumb to the additional travel
time and distance incurred while circumnavigating the Maine political peninsula, in order to
connect between Atlantic Canada and the major markets in Quebec and Ontario. Use of these
inefficient connections adds costs to travel, and has resulted in substantial competitive cost
disadvantages for highway movements.
Railroad in the region has experienced challenges similar to those of the regional highway
infrastructure. On the U.S. side of the region, the railroads are mostly small (in operations) and
fragmented, operating over undercapitalized infrastructure that is primarily (due to physical
constraints) north-south oriented. Railway conditions have affected the competitive position of
the regional network as well.
With an anticipated strong growth in trade, particularly the component related to overseas
markets, both highway and rail linkages in the region, specifically east-west oriented linkages,
need to be improved in order to facilitate the preparation of the region for the potential
opportunities that it could capture.
One of the first steps in estimating the benefits of the proposed transportation improvements is
the derivation of travel time and distance savings associated with these improvements. The
process of developing, and the findings of, the resultant travel time and distance savings
estimations are presented below.
In estimating the direct economic impacts of the proposed transportation investment and policy
packages for the CanAm region and, in turn, the total economic impacts, one of the initial
requisite processes for the estimation calculations is to identify the potential travel savings
expected to consequentially transpire from the investments and policy packages to the applicable
transportation modes. It is presupposed that the investment and policy packages proposed
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would result in travel savings to the improved roadway and railroad transportation modes13,
manifesting as a reduction in travel times and distances, i.e., typically expressed as vehicle-hours
travelled (VHT) and vehicle-miles travelled (VMT). Within this documentation, the methodology
applied in estimating the travel savings for the two aforementioned transportation modes is
described.

2.2

Methodology

Normally, in estimating future travel savings resultant of proposed transportation investments or
policy packages with implications for transportation, a travel demand model is employed. A travel
demand model estimates the VMT and VHT for a base scenario, without the proposed
improvements, and for an alternative scenario, with the proposed improvements, and then
calculates the differential as the estimated travel savings, on an annual basis. In the case of
estimating the travel savings expected to accrue to the CanAm region, no geographically
encompassing travel demand model has been developed, capable of estimating the travel
savings resultant of the proposed improvements to the entire region. Consequently, the
unavailability of a suitable travel demand model has necessitated the pursuance of an alternative
approach for deriving the potential travel savings to the CanAm region.
As an alternative to travel demand modeling, an approach for estimating the travel savings to the
entire CanAm region is adopted based on an estimation of travel savings realized by
representative origin-destination pairings for the two affected transportation modes. Origindestination pairings and the corresponding travel savings estimated serve as a proxy for
estimating travel savings to the entire region. A detailed explanation of the process adopted for
estimating the travel savings for the representative origin-destination pairs and the ensuing
process of converting the representative savings to total savings expected to be experienced
throughout the region is provided within the subsequent subsections.
In the travel savings estimation process, a baseline case is initially developed, which represents a
probable projected future scenario, given a set of underlying assumptions. Additional low and
high cases for each transportation mode are also developed, based on the same methodology,
as detailed below, though with variations in the underlying assumptions influencing the estimation
results.

13

It is assumed that the proposed transportation investment and policy packages would result only in travel
savings (distance or time) to railway and highway transportation, not to either air or water transportation,
since the improvement packages focus primarily on the two aforementioned modes.
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A visual representation of the narrative corresponding to the described methodology, presented
herein, is included in Exhibit 2.1, which applies to both affected transportation modes14. In the
following sections, the general travel savings methodology is described; more detailed
information pertaining to the underlying assumptions and the specifics of the modeling process
are included within the Appendix.

Exhibit 2.1: General Methodology for Estimating Travel Savings to CanAm

Identification of Representative O-D Pairs

Measure O-D Travel
Times & Distances
Without Improvements

Measure O-D Travel
Times & Distances
With Improvements

Compare the Differences

Apply Corresponding O-D Traffic Volumes

Identify O-Ds with Travel Savings

Apply Representative O-D
Savings Percentage of Total

Representative VMT & VHT Savings

Expansion from Representative O-Ds
to Region-wide Savings
Apply Freight & Passenger
Vehicle Growth Rates

Year 2008 VMT & VHT Savings

2008-2035 Travel Time and Distance Savings

14

In the exhibit, the savings are measured in terms of a reduction in VHT and VMT, which is applicable to the highway
mode; the applied and exhibited methodology is identical for the railway mode, though the travel savings are estimated
with different units of measurement, which are not defined within the exhibit.
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Key Data Sources
•

2.3

Statistics Canada, U.S. DOT, U.S. Census Bureau, U.S. Border Protection Agency, Google Maps, MS
Streets & Trips, Woods & Poole Economics Inc.

Roadway Transportation

Subsequently to the initial identification of the proposed transportation investments and policy
packages, especially pertaining to the proposed corridor alignments (one southern route and one
northern route), the first incremental step in estimating the travel savings is to identify origin and
destination pairs for vehicle trips that may be the beneficiaries of the improvements. Because the
proposed improvements are east-west oriented, the origin-destination pairs selected, as
representative of the entire region, conform to that general directional relation, as it is assumed
that, given the east-west connectivity improvements, the resulting benefits would accrue
predominately to east-west directional movements. In each representative origin-destination pair,
the two locations selected are located entirely within the CanAm region, with the pairings
generally representing long distance travel (i.e., traversing at least one county line)15.
With the representative origin-destination pairings identified, the roadway distance and average
travel time between the origin and destination for each of the identified pairs are determined,
following the currently available roadway transportation network and the most likely travelled
route (assuming a travel preference for highways, where available) between the pairs. In
calculating the existing travel distance and average travel time, mapping and trip planning
software16 are employed. In the mapping software estimations of travel distance and average
travel time along the routes between the representative pairs, it is assumed that the mileage and
hours travelled are not differentiated between automobile and commercial vehicles for each pair,
as the software is incapable of that distinction and assumes an overall average travel speed for a
given distance to determine time, regardless of vehicle type. An identification of the existing
travel characteristics of an origin-destination pair is necessary for comparing the same trip
characteristics for an improved alternative corridor scenario.
In determining the potential travel savings along each representative origin-destination pair, the
travel distance and average travel time between the pairs with the proposed corridor alignments
are calculated and then compared to the calculations of the same travel indicators determined for

15

Each of the proposed origins and destinations within an identified pair are separated by at least two
hundred roadway miles, both before and following the proposed investments.
16

GoogleMaps, and Microsoft Streets and Trips.
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the representative pairs assuming no corridor improvements (as described in the preceding
paragraph). Assuming that the proposed corridor alignments are fully utilized to the extent
possible by roadway travelers between the representative pairs, where applicable and in cases in
which the proposed corridors enable a more direct route, the mapping and trip planning software
is again utilized in determining the distance and average time traveled. Because the mapping
and trip planning software do not incorporate the proposed corridor alignments, the distances are
linearly measured along the routes and the corresponding travel times along those route
segments estimated assuming a constant average travel speed along those proposed segments.
In estimating the distance along the proposed roadway segments, most of the corridor
improvement is proposed to be aligned along existing routes, in which case, the mapping
software measures those distances; in instances in which the proposed corridors are not aligned
along existing roadways segments, an intelligent estimation of the proposed route is measured
with a freehand software measuring tool.
In addition to a simple conversion of miles to time, based on assumed travel speed, the border
crossings and the associated time delays are also taken into consideration for determining the
travel times associated with each representative origin-destination pair, if applicable. In the
baseline case, the border crossing times, as obtained from the U.S. Department of Homeland
Security and the U.S. Border Protection Agency, are assumed to be realistically valid and to
continue unchanged into the future timeframe.
Once the distances and average travel times are estimated for the representative pairs, for both
commercial and automobile passenger vehicles and for both the existing and improved corridor
alternative scenarios, the distances and average travel times are compared to identify the
possibility of travel savings per representative pair. During the alternative corridor scenario
comparisons, some of the initially identified origin-destination pairs exhibited travel savings, while
others, initially expected to exhibit savings, and did not. Exhibit 2.2 displays the travel savings for
the representative O/D pairs.

Exhibit 2.2 Distance and Time Savings Arising from an E/W Highway for Representative
O/D Pairs
Sample Origin-Destination Pairs
Origin
Destination
St. John, NB/Halifax, NS
Sherbrooke, QC/all points west
Bangor, ME
Watertown, NY
Southern Bangor, ME
Burlington, VT
Burlington, VT
Watertown, NY
Route
Northern

?
mi.
-181
-116
-113
-9

mins.
-143
-52
-81
-80

Source: Wilbur Smith Associates
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Only those identified representative origin-destination pairings exhibiting distance and time
savings, albeit however small those savings are in a few pairing instances, are utilized in further
calculations for determining the total VMT and VHT savings along those routes, and, in turn, total
travel savings for the entire region. In those representative origin-destination pairs with expected
travel savings, the purported distance and time saved is multiplied by the existing commercial
vehicle volumes, resulting in commercial vehicle VMT and VHT savings for those pairs. Current
commercial vehicle volumes for the representative pairs are obtained from two sources: Global
Insight, Inc. for the data pertaining to the commercial traffic flows within the United States (and
from the United States to/from Canada) and Statistics Canada for the commercial traffic flows
within Canada.
Passenger vehicle savings are not calculated as directly as the savings for commercial vehicles
because the traffic volumes for passenger vehicles, which would be multiplied by the estimated
travel savings per representative pair similarly to the savings estimated for the commercial
vehicles, are not readily available. Passenger vehicle volumes may be available from local and
state/provincial resources, pertaining to specific roadway segments, but are not available on an
origin-destination pairing basis (no regional travel demand model), spanning the geography of the
entire CanAm region and cannot be disaggregated into local and long-distance traffic volumes for
that available data. As such, the passenger vehicle volumes are indirectly estimated based on
an assumption of the percentage of total vehicle traffic on the roadway network that is commercial
traffic, with the remaining percentage as passenger vehicle traffic. Research conducted through
the provincial Ministries of Transportation and the U.S. Federal Highway Administration yielded
data which guided the assumption that twenty-five percent of total vehicular traffic on the roadway
network is comprised of commercial vehicles with the remaining seventy-five percent comprised
of passenger vehicles. With that assumption, the passenger vehicle volumes are estimated from
the available commercial vehicle volumes, and the resulting passenger volumes are multiplied by
the estimated travel savings per representative pair for passenger vehicles to estimate VHT and
VMT savings for that trip purpose.
With the VHT/VMT travel savings estimated for each representative pair, total travel savings for
the entire CanAm region are estimated based on an assumption of the representative percentage
of the identified pairs to the entire CanAm region. Each identified representative origindestination pair, as the name implies, represents only a portion of the total vehicular traffic and,
correspondingly, total travel savings to the entire CanAm region. An identification of the
representative portion of the total CanAm region for each identified pair is necessary for
expanding the calculated representative travel savings to reflect the total travel savings for the
entire region. It is assumed that the representative pair savings are a portion of the total travel
savings in the amount of the relative populations of the representative pairs to the total population
within the entire CanAm region.
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After the travel savings exhibited by the representative origin-destination pairs are divided by the
representative percentage, the total travel savings, for the current year, are estimated for the
entire region, for each corridor alignment, and for both commercial and passenger vehicles. In
order to determine the annual travel savings in the future, a forecast growth rate in the traffic
volumes is applied to the total travel savings calculated for 2008, assuming that VMT/VHT travel
savings per representative trip remain constant throughout the horizon timeframe. Commercial
vehicle volume growth rates are obtained from two sources: for Canadian commercial traffic,
future traffic is assumed to appreciate at the rate of historical commercial vehicle growth;
commercial vehicle growth in the U.S. is forecasted by the Federal Highway Administration,
Freight Analysis Framework. Passenger vehicle growth is to increase by the projected population
growth in the region, as obtained from Woods and Poole Economics, Inc. for the United States
portion of the study area and from Statistics Canada for the provinces.
In addition to commercial vehicle and total passenger vehicle travel savings, travel savings
pertaining to tourism travel are derived from the estimated travel savings expected to accrue to
total passenger vehicles. It is assumed, based on data gleaned from the National Household
Travel Survey, published by the U.S. Bureau of Transportation Statistics, that tourism travel
represents fifteen percent of total passenger travel, and, as such, tourism travel savings in the
entire CanAm region are expected to amount to fifteen percent of total passenger vehicle travel
savings.
Annualized total travel savings, in terms of VMT and VHT savings for the entire CanAm region
serve as data inputs into economic impact modeling processes to determine the direct economic
impacts of the proposed transportation investments and policy packages.

Alternative Low and High Cases
A low and high case calculation is made in addition to the baseline case, as detailed above, for
travel savings to the CanAm region. In all, the methodology is identical to that for the baseline
case, though with the difference between the cases occurring as the result only of adjustments to
the assumed variables that influence the calculations.
In the roadway savings alternative cases, the adjusted assumptions include:
•

the ratio of average travel speed between passenger vehicle and commercial vehicles on
identical roadway segments (low case scenario only, with a ratio of 1 for both baseline
and high cases);

•

the percentage of truck traffic relative to total vehicle traffic (higher percentage for low
case and vice versa for the high case, used to determine passenger vehicle volumes from
constant commercial vehicle volumes, given that passenger vehicle volumes for those
representative origin destination pairs are not readily available);
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2.4

•

the average travel speed on the proposed roadway segments;

•

the border crossing delay times (adjusted accordingly based on an inflation/deflation
factor); and,

•

the percentage of tourism travel relative to total passenger travel.

Rail Transportation

Railway travel savings are estimated similarly to the methodology employed for the roadway
transportation travel savings, with the main distinctions between the two pertaining to the
expressed terms of the travel savings and the mode-specific assumptions. In the roadway
savings calculations, the travel savings are expressed in terms of VMT and VHT, as described
above. In railway travel savings, the time and distances saved are expressed in ton-miles and
ton-hours saved for freight, and passenger-hours and passenger-miles for passenger railway
travel. Assumptions pertaining to the railway travel savings estimation process are detailed
throughout the narrative below.
As conducted within the roadway travel savings analysis, once the proposed railway corridor
alignment is conceptualized and generally accepted (in this case, only one alignment is proposed,
rather than two: aligned approximately parallel to the proposed southern roadway corridor),
representative origin-destination pairs are identified. With the proposed railway corridor
alignment completely within the United States’ portion of the CanAm region, the origin-destination
pairs identified are also located completely within the United States, and like the roadway
analysis, roughly oriented in an east-west direction. It was implicitly assumed that the travel
benefits assumed to occur, arising from the railway corridor improvements, will accrue almost
exclusively within the United States, as Canadian users of rail are not reasonably expected to
shift rail usage to the proposed corridor because of the lack of a direct link with a majority of the
Canadian markets, and given the currently utilized railway network in the Canadian portion of the
region.
Similarly to roadway travel savings, the initial process in determining total railway travel savings
begins with the identification of the existing distance and time travelled for a theoretical trip
between each origin and destination for the identified representative pairs. Again, computer
software mapping tools17 are utilized for the purposes of estimating the distances along existing
railway corridors between the origin-destination pairs. In the distance calculations, it is assumed

17

In the case of railway distance measurements, the calculations were based on an application of an
interactive
mapping
tool
on
the
Federal
Railroad
Administration’s
website
<http://fragis.frasafety.net/GISFRASafety/default.aspx>; as well as data collected from the Federal
Highway Administration, Freight Analysis Framework and utilized within a GIS application.
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that, if alternative or redundant routes exist between the representative pairs, the route with the
shortest distance is the preferred choice.
In calculating the travel times for the existing railway routes, a number of assumptions are made
pertaining to the conversion from miles to hours, as the software mapping tools do not estimate
travel time, only travel distances, dissimilarly from the mapping and trip planning software
employed for the roadway analysis. Each trip between a representative origin and destination is
assumed to begin with an initial four hour dwell time (for loading, safety checks, etc.). Once
underway, it is assumed that, for short lines, the average speed of travel is fifteen miles per hour;
for Class 1 lines, the assumed average travel speed is forty miles per hour. Additionally,
considering that the rail lines on the routes between the representative pairs, which all span at
least one hundred fifty miles, are not typically owned and operated by one railroad company, an
assumed switch, or interchange, time is included for all rail line transfers on any hypothesized
trip. As such, the estimated travel time for each representative origin-destination pair is a function
of the distance between the pairs, an assumed average travel speed, the rail line class, the
number of interchanges, and an assumed average interchange and initial dwell times.
Once the existing distance and travel times for each representative pair are determined, those
distance and time calculations then serve as benchmarks for comparisons of the further
calculations of the distances and times under the proposed alignments to obtain the potential
travel savings. Calculating the distances and times travelled along the proposed railway
alignments for the representative pairs are estimated identically to that of the existing distances
and times, with the only difference occurring in the alignments and the assumptions pertaining to
the average travel speed on short lines. In the proposed corridor calculations, it is assumed that
the short lines are geometrically configured to accommodate an average travel speed of twenty
five miles per hour, faster than the existing travel speed on comparable existing routes.
Similarly to the distance estimation for the roadway corridors, the distances calculated for the
proposed railway segments are derived from existing routes that are proposed to be improved
and incorporated within the entire new corridor, from abandoned lines that are proposed to be
reinstated, or, in instances in which no comparable route exists, the distance is determined from
an estimation as to the proposed actual route and the utilization of a freehand software
measuring tool.
As in the case of the roadway travel savings estimations, the proposed and existing distance and
time calculations are compared to identify any of the representative origin-destination pairs that
are likely to encounter observable travel savings. Only those identified origin-destination pairs
with estimated travel savings are further analyzed. The results are displayed in Exhibit 2.3 below.

Appendix B: Methodology
2.0 Methodology for Calculation of Transportation Benefits

page

39

Exhibit 2.3- Time and Distance Savings from an Upgraded E/W Rail Corridor
for Representative O/D Pairs

Sample Origin-Destination Pairs
Origin
Destination
Bangor, ME
Montpelier, VT
Bangor, ME
Watertown, NY
Norwood, NY
Albany, NY
Burlington, VT
Norwood, NY

mi.
-207
-150
-19
-38

mins.
-1129
-175
-72
-288

Global Insight, Inc. provides comprehensive fright flow data for the United States portion of the
CanAm region. However, none of the origin-destination pairs from that database with rail freight
flows are origin-destination pairs estimated to be the recipients of travel savings; that is, the
existing rail freight flows move along well established railway routes that are not expected to be
improved by the proposals, and the origins and destinations with potential savings, because of
the lack of a comprehensive existing railway network, do not currently haul rail freight between
them, according to the data. As such, and despite potential savings, there are no existing fright
volumes to benefit from the savings for the representative origin-destination pairs. With no actual
freight volumes, there are no realized travel benefits, despite a theoretical time and distance
savings.
In overcoming the lack of freight volumes between the representative origin-destination pairs to
determine potential travel savings for those pairs, it is assumed that a portion of the highway
freight volumes, which currently exists between the representative pairs, could be diverted to rail
resulting from potential competitiveness increases in the railway transportation mode relative to
the highway mode. A modal shift away from highways to railways could occur so long as the
improved railway network serves to efficiently transport freight competitively with trucking. A cost
competitiveness comparison between highway and rail transportation modes is not conducted
here, identifying the choice of alternative transportation modes, though it is assumed that the
improvements to the railway transportation mode would result in time and distance savings
sufficient to warrant cost reductions, which may, in turn, result in cost competitiveness with
trucking.
An assumed percentage of the existing freight flows hauled via truck transportation are to be
diverted to rail, and those freight volumes (tons) are, in turn, multiplied by the calculated travel
savings for each representative pair to determine the potential freight travel savings for those
pairs. Railway freight savings along the representative pairs are thus predicated on the
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assumption that railway freight volumes, though currently nonexistent, will occur in the future,
presumably from modal diversion.
In terms of passenger travel savings via the railway transportation mode, no passenger volume
data for the geography is readily available. Resultantly, and similarly to passenger volume
calculations for the roadway mode, the passenger volumes are estimated based an assumption
of the number of passenger trips per estimated freight trip. With an assumed level of passenger
travel volumes, passenger travel savings are derived by multiplying the volumes by the estimated
time and distance savings for each pair.
Representative savings, as calculated for each pair, are converted to travel saving to the entire
CanAm region based on an assumed representative percentage of total travel savings,
determined by relative population of the representative pairs to the total population in the United
States portion of the CanAm region (rather than relative to the entire population of the CanAm
region, applied in the roadway estimation, because of the perceived benefits are assumed to
accrue almost exclusively to the United States portion of the region).
With respect to estimating the annualized savings through the future time horizon, i.e., to 2035,
the total travel savings estimated for freight and passenger railway users for 2008, as described
above, are annually escalated by estimated average annual growth rates in the traffic volumes.
Future growth rates for the two railway travel types are derived from two sources: future freight
growth is obtained from the Federal Highway Administration, Freight Analysis Framework
(obtained similarly as the commercial vehicle growth for roadway transportation); and, passenger
growth is assumed to follow the historical patterns of growth, as derived from historical passenger
ridership data published by the American Public Transportation Association.
Annualized travel savings for the entire U.S. portion of the CanAm region for railway
transportation serve as further inputs into the calculations of the direct economic benefits
anticipated to occur resulting from the proposed improvements and policy packages.

Alternative Low and High Scenarios
In addition to the baseline scenario, high and low case scenarios for railway savings are also
calculated based on alterations in the assumptions determining the total travel savings. Again,
the methodology applied to the baseline case is identical to the methodology applied to the
alternative cases (based on industry inputs pertaining to the existing conditions on shorts lines).
In the railway savings alternative cases, the adjusted assumptions include:
•

the average travel speed along the proposed corridor (short lines only),;

•

the interchange times for the proposed corridor; and,

•

the interchange times for the existing railway routes.
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3.0 Methodology for Calculating Gains from Harmonization
Trucking length and weight restrictions can hinder optimum efficiency in hauling freight from the
perspective of the shipping agent (or receiver). A size and/or weight restriction, imposed by
legislative mandate, caps the tonnage and volume of freight and, consequently, artificially
imposes a corresponding cost per unit moved, which may be higher than the minimum cost per
unit achievable if higher weights and/or lengths are permissible. An optimal point of efficiency for
trucking occurs at the minimum obtainable cost per unit hauled for a given vehicle.
A visual representation of the methodology for estimating the benefits of truck harmonization
within the CanAm region is presented below in Error! Not a valid bookmark self-reference.3.1
Exhibit 3.1: Harmonization Benefits Methodology – Summary Flow Chart
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Based on analysis from a recent freight study18, estimates of the average cost per ton-mile
(standardized measurement unit) for freight hauled by trucks at various weight configurations
were applied in this study. As concluded from the report, the average cost per ton-mile
decreases from a truck configuration with a weight restriction of 80,000 pounds (the U.S.
maximum weight limitation) to a configuration with a weight limitation of 137,500 pounds (the
Canadian maximum limitation), from $0.0494/ton-mile to $0.0318/ton-mile, respectively, resulting
in savings of $0.0177/ton-mile19. A declining cost per ton-mile for trucking, as the gross vehicle
weight of the truck increases from 80,000 pounds to 137,500 pounds, indicates that there is
greater efficiency in hauling higher tonnage (within the weight range given) for vehicles with the
physical capability to haul that tonnage. A change in weight limitation within the United States, to
harmonize with the current legislative restrictions in Canada, could result in reduced transport
shipping costs and thus economic benefits, and the assumption is made that truck dimensional
harmonization within the CanAm region would adhere to the restrictions that have the highest
maximum permissible gross vehicle weight (GVW).
A cost per ton-mile savings differential for an increasing gross vehicle weight would result in an
overall cost savings, for a given level of ton-miles. An overall cost savings is then quantified as
direct economic benefits, which are, in turn, applied to further economic modeling to derive the
total economic impacts.
Assuming that the weight restrictions within the entire CanAm region are harmonized to the
current restrictions within Canada, those trucks within the United States portion of the region
currently at the maximum threshold imposed by regulations in that jurisdiction could be the
potential beneficiaries of an increased limitation. In estimating the potential economic benefits
from truck dimensional harmonization, the cost per ton-miles savings are applied to the potential
beneficiaries of the harmonization, that is, those trucks in the United States close to, or at, the
stated maximum legislative capacity.
In estimating the truck beneficiaries in the United States, the estimated pertinent ton-miles
traveled must be ascertained. In the process, firstly, total vehicle-miles (VMT) traveled within the
CanAm region are derived. Data obtained from the Federal Highway Administration, Highway
Statistics 2006 pertaining to total vehicle-miles traveled within the four states, in entirety, were
proportioned to reflect commercial vehicle-miles traveled only within the CanAm portions of those
states. A proportion of the total VMT for the entirety of the four states to total VMT only within the
CanAm region is estimated through the application of the relative percentage of population within
the CanAm portions of those states to the population total. Obtaining an estimate of the

18

North Dakota Strategic Freight Analysis Summary Report, page 26, July, 2007
Data provided by the North Dakota study in 2007$, though inflated to 2008$ by applying the CPI inflation
index, as obtained from the Bureau of Labor Statistics.
19
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commercial VMT in the CanAm region is derived from applying an assumed percentage of
commercial vehicle traffic to total vehicle traffic (as stated in the above section on travel efficiency
benefits).
Commercial VMT estimates for the portion of the CanAm region within the United States are
further disaggregated to obtain only commercial freight VMT, as commercial freight trucking
would be the only beneficiaries of size and weight harmonization (i.e., non-freight trucking is not
applicable). A percentage of freight commercial vehicles of total commercial vehicles, as
obtained from the Federal Highway Administration FAF2 database20, is applied to the commercial
VMT to derive freight commercial VMT.
Vehicle-miles travelled must be converted to ton-miles travelled, in order to apply to cost savings
estimates per ton-mile. In converting vehicle-miles to ton-miles, the average ton per vehicle trip is
multiplied by the vehicle-miles travelled. Average tons per vehicle trip, specifically pertaining to
the United States CanAm region is obtained from a freight database developed by Global Insight,
Inc.
Freight commercial ton-miles travelled are insufficient to derive total cost savings from size and
weight harmonization because not all freight commercial ton-miles would require an increase in
size and weight limitations. Only those freight trucks at, or close, to the current maximum weight
limit, as well as those with special permits and exceeding the stated limit, would be the recipients
of the economic benefits from harmonization. Determining the number of freight trucks that would
utilize a higher weight limitation in the CanAm region is a difficult estimation without the results of
more detailed data (i.e., obtainable through a stated preference survey). However, a truck size
and weight study21 pertaining to Minnesota, which is a state that offers special permitting for
higher than 80,000 pound gross vehicle weights, provides information pertaining to VMT by truck
tonnage, thereby, enabling a proximate estimation of the percentage of truck VMT (or, in this
case, ton-miles travelled when appropriately converted) exceeding the 80,000 pound current
restriction, given the option, relative to total freight commercial truck VMT. Applying the
estimated proximate measure to total freight ton-miles determines the estimated freight ton-miles
that would be the likely beneficiaries of the truck size and weight harmonization.
With the appropriate beneficiaries of the harmonization of truck and size limitations estimated, the
cost savings per ton-mile can be applied to derive the total cost savings (direct economic
benefits) to the shipper and receivers of the freight hauled (in ton-miles) for the specified year

20
21

Percentage estimated from a GIS application of the data pertaining only to the CanAm geography.
Minnesota Truck Size and Weight Project. Cambridge Systematics, Inc. June 2006.
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(2008). Savings are then projected forward throughout the study time horizon by applying the
projected growth in commercial vehicle traffic, as obtained from the FHWA FAF2 database22.
According to the above estimation methodology, the potential cost savings resulting from
harmonization in the cases of both no infrastructure investment and the southern highway
infrastructure investment are presented below in Exhibit 3.2. The results for the Southern
Highway Investment scenario are slightly lower because total truck VMT (for existing and
projected trips) is slightly lower (though other benefits such as travel time and cost result in larger
total benefits for this investment scenario).

Exhibit 3.2: Estimated Cost Savings from Truck Harmonization – Year 2008
Variable
No Investment
So. Investment
Commercial freight ton-miles
3,614,279,559
3,610,069,108
(potential beneficiaries)
Cost Savings/ton-mile
$
0.0177 $
0.0177
Total Cost Savings
$
63,817,768 $
63,743,423

Source: WSA, and North Dakota DOT Study

Exhibit 3.3 displays these potential transport shipping cost reductions from 2010 to 2030
consistent with projections of truck VMT growth in the CanAm region. Based on these
projections, shipping cost savings are projected to grow from just under $66 million in 2010
(depending on when truck harmonization policies take effect, of course) and growing to $91
million per year by 2030.

Exhibit 3.3: Estimated Cost Savings from Truck Harmonization – 2010 to 2030
(millions of dollars)
No Investment

So. Hwy Investment

2010

$

65.9

$

65.8

2015

$

71.5

$

71.4

2020

$

77.5

$

77.4

2030

$

91.1

$

91.0

Source: WSA
22

FAF2 http://ops.fhwa.dot.gov/freight/freight_analysis/faf/state_info/index.htm
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Similar to the benefits analysis for the CanAm study, risk analysis methodologies were applied to
reflect the future uncertainty of impacts. Thus, the benefits presented above are considered the
“high” scenario as they reflect total potential benefits. As other studies note23, the actual
percentage of freight truck trips that are likely to take advantage of higher tonnage per truck is
uncertain. Thus, the median and low scenarios in Exhibit 3.4 assume lower traffic diversion to
larger tonnage trips (70% of high scenario for the median case, and 45% of the high scenario for
the low case). Thus, future benefits in 2020 from consistent truck harmonization policies are
expected to result in approximately $35 to $77 million in freight shipping costs per year for the
CanAm region.
Exhibit 3.4: Risk Analysis for Estimated Cost Savings from Truck Harmonization – 2020
(millions of dollars)
No Investment

So. Hwy Investment

Low

$

34.9

$

34.8

Mean

$

54.2

$

54.2

High

$

77.5

$

77.4

Source: WSA and HDR

23

“Weight Limit Impact Study for I-89 and I-93 in New Hampshire” New Hampshire Department of
Transportation, September 2006.
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4.0 Estimating the Economic Development Impacts
4.1

Introduction

The purpose of this section is to describe the data and methods used to estimate benefits, costs,
and economic impacts from the CanAm scenarios. It builds on the results of the previous
Chapter, translating travel impacts – in terms of distance and time by mode – into dollar impacts,
that are then used in benefit/cost analysis and economic impact analysis. More fundamentally,
the methodology laid out in this Chapter is designed to evaluate how the CanAm scenarios
accomplish the broad strategies identified in the Task 3 Interim report – to improve economic
competitiveness in the Northeast CanAm region by changing travel patterns. Impacts could stem
from:

(1) increasing travel efficiency – reducing travel times and improving point-to-point speeds –
thereby benefiting existing traffic within CanAm and “through” traffic from Great Lakes
manufacturing centers to Europe and other overseas destinations via East Coast ports.
These travel efficiency gains arise from increased speeds on existing rail and highway
routes, new and faster routes, or mode switching behavior.
(2) increasing access to markets – for businesses within the CanAm region, the strategies
aim to improve access to intermodal facilities, gateway facilities, and supply-chain
linkages, thereby improving the conditions for business development. Note that these
effects are secondary consequences of improved travel efficiency.
(3) improving connectivity – by creating crossroads with ample North-South highway and rail
routes, the scenarios can benefit business within and outside the CanAm region by
increasing overall transportation options. New intermodal and warehousing infrastructure
at these crossroads may further draw freight travel into the CanAm region.

The following sections present the details of how changes in travel patterns from these three
categories translate – following the broad methodology outlined in Chapter 3 – into economic
impacts, with data sources described where they are used in the methodology. The next section
describes an overview of this methodology, relating back to the Structure and Logic (S&L)
modules; subsequent sections provide more detail on how inputs flow through these modules to
determine overall benefits and impacts.
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4.2

Overview of Methodology

Section 3 discussed how, based on the details of each CanAm scenario, changes in overall travel
patterns are estimated. The core results of that methodology are changes in travel time (VHT),
and travel distance (VMT or VKT), with additional information describing characteristics such as
mode splits, vehicle type (truck versus passenger car), average speeds and reliability, border
congestion, and in some cases trip purpose (i.e., tourism trips).
The next step is to value – in dollar terms – the time and distance savings to users for highway
modes, freight rail travel, and for any trade diversion from outside to inside the CanAm region,
where the last category may derive from route changes or mode shifts (between freight rail and
truck). These immediate direct impacts are categorized together as “travel savings to users”
because they are the economic valuation of time and distance savings to trips already being
made in, through, or adjacent to the CanAm region. A second category of direct impact may be
induced by the improved travel conditions estimated in Chapter 3. Faster travel, more modal and
intermodal options, and more direct routes may create the conditions for entirely new trips and
concomitant economic activity. These may include increased tourism, improved supply-chain and
freight logistics connections, and the impacts of increased demand for ports, and warehousing
and distribution facilities within the CanAm region. The following list summarizes these
immediate policy effects (see also Figure 1 from Chapter 3).
•

•

Travel cost savings to users (except tourism)
- Highway modes
- Rail modes
- Trade diversion
Other travel-related benefits
- Increased tourism spending
- Improved supply-chain and freight logistics connections
- Impacts from increased port activity

These direct impacts are then selectively utilized for benefit/cost accounting and to estimate
indirect and induced activity for economic impact analysis. To accomplish these steps, TREDIS,
the Transportation Economic Development Impact System24, is employed as the primary (but not
exclusive) tool. The model’s components, shown in Exhibit 4.1 below, bear resemblance to the
overall methodological design outlined in Section 3.

24

The TREDIS model has been used to evaluate projects in British Colombia, Ontario, Maine, and other
U.S. States and metropolitan areas.
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Exhibit 4.1: Overview of the TREDIS Model
Inputs

Value assumptions,
costs, other project data

Travel & Access
Patterns

TREDIS-TC:
Travel Cost
Module

TREDIS-MA:
Market Access
Module (EDR-LEAP)

TREDIS
Framework
TREDIS-BC:
Benefit/Cost
Module

Results

NPV, B/C Results

TREDIS-EA:
Economic
Adjustment
Module

Regional
Economic
Model

Net Economic Impacts

TREDIS has four “modules” that each performs unique functions in its overall integrated
framework. As will be discussed in more detail below, each module covers specific elements of
the Structure & Logic models. However, in some cases, elements of the S&L models are not
included in the framework, so estimates of direct impacts are made outside the TREDIS model,
and introduced to the framework at appropriate points. Exhibit 4.2 relates the impact concepts
listed above to these modules (where appropriate).
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Exhibit 4.2: Relating Impact Categories to TREDIS Modules

Impact Category
Highway
Travel
savings to impacts
existing
Rail impacts
users
Trade diversion
Tourism
Supply-chain &
Other
logistics
travelNew warehouse
related
& dist. facilities
impacts
Increased port
activity
Benefit/Cost Accounting
Indirect
and
Induced
Economic Impacts

Travel Cost
Module

Market
Access
Module

Benefit
Cost
Module

Economic
Adjustment
Module

Estimated
outside
TREDIS

X
X
X
X

X

X
X
X
X
X

The following two sections provide more detail into the Travel Cost and Market Access Modules
in TREDIS, which – in conjunction with some external calculations – are used to estimate the
direct impacts of CanAm scenarios.

4.3

Estimating Travel Benefits to Existing Users

The first category of economic impact covers savings in travel time and/or travel distance for trips
that are already occurring in the region (or projected to be occurring under baseline conditions).
Exhibit 4.3 shows all the available inputs, cost assumptions, and output elements of the Travel
Cost Module. Broadly speaking, benefits to existing users (in dollar terms) are estimated by
valuing each increment of time and distance saving for that specific mode and trip purpose,
adjusting for any congestion effects or travel time reliability. Modes included in the analysis are
passenger car, freight truck, passenger rail, and freight rail.
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Exhibit 4.3: The Travel Cost Module
Travel Characteristics:
• Trips
• VMT or VKT
• VHT
• Congestion
• Passengers per veh.
• Crew per veh.
• Freight tons per veh.
• Commodity mix
• Tolls

Travel Cost Assumptions:
• Crew cost per hour
• Passenger cost per hour
• Freight costs per hour
• Reliability adjustments
• Operations cost (cong. vs. FF)
• Safety cost per VMT/VKT
• Environmental cost per VMT/VKT

TREDIS-TC:
Travel Cost
Module

Direct User & Nonuser Impacts:
• Benefits itemized by:
- user type (HH, Firm)
- impact type (safety, oper., etc.)
- mode (car, truck, bus, etc.)
- trip purpose

For the passenger car trips, changes in travel time are valued based on average vehicle
occupancy and the average per-hour value of passengers’ time. The value of passenger time is
based on average wages for each region, where wages are based on Bureau of Labor Statistics
(BLS) averages for U.S. States, and Statistics Canada (StatsCanada) sources for Canadian
Provinces Changes in travel distance are valued based on average per-kilometer operating cost
of the vehicle, adjusting for any gain in vehicle efficiency (per-mile cost reduction) due to traveling
at faster or more consistent speeds. These operating costs are derived from U.S. Environmental
Protection Agency (EPA) fuel consumption estimates and other driving costs from the Automobile
Association of America (AAA), where conversions are made to per-km values. Similarly, for
freight trucks, travel time savings are valued based on (1) the average wage rate of the vehicle’s
operator (from BLS and StatsCanada), and (2) the per ton*hour opportunity cost of the on-board
commodity, adjusted for travel time reliability. The latter values are estimated based on the value
profile of commodities moved by trucks. Distance savings are valued as for passenger cars –
based on the per-mile cost of vehicle operation, adjusting for congestion-related vehicle
efficiency. Truck operation costs are constructed from U.S. EPA estimates of fuel consumption,
as well as industry data on non-fuel operating costs.
For rail travel, time and distance savings are valued similar as for highway modes – except that
these concepts are measured as passenger*hours and passenger*km for passenger rail, and
ton*hr and ton*km for freight rail. It is important to note that some of the freight rail travel
estimated in Chapter 4 stems from mode switching. In this case, travel cost savings must
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acknowledge that costs may accrue to different modes in the “no-build” and “build” scenarios.
For example, if travel is diverted from trucks to rail, then total costs of travel by rail may increase,
even as total travel costs decline (across all modes).
Also, for all modes and trip purposes, benefits are identified by geography. For trips completely
located within the CanAm region, the benefits are assumed to accrue completely to that region.
Benefits for trips with one trip-end outside the region are split 50/50 internal vs. external, and the
benefits of “through” trips are assumed to accrue fully outside the region. This geographic
distinction is particularly important for any trips diverted from outside to inside the CanAm region.
From the perspective of the CanAm region only, these trips would appear as a cost increase –
however, when considering the broader region that includes CanAm and alternative adjacent
routes, this diversion will reveal an overall cost savings for users.

4.4

Estimating Access and Connectivity Impacts

Whereas the travel benefits apply to trips that are already occurring in the region (or projected to
be occurring under baseline conditions), another form of benefit occurs as additional activities are
enabled by improvements in market access and transportation system connectivity. They are
represented in benefit/cost analysis as scale economies, or supply chain productivity gains. Their
impacts on the regional economy may occur in the form of additional economic growth that is
enabled by these benefits. In some cases, the beneficiaries are outside the region (e.g., flows
between the upper Midwest and overseas via east coast ports), but the regional economy may
still grow from additional economic activity occurring at ports and distribution or service centers
within the region.
Exhibit 4.4 shows all the input variables, background data, and output elements for the TREDISMarket Access module. For the mechanisms described above, three of the input variables are of
particular importance:
•
•
•

3-hour market – the total number of jobs accessible within a 3-hour drive time.
Time to modal facilities – the travel time (in minutes) to each of a major airport, truck/rail
intermodal facility, and marine port
Time to international gateway – the travel time (in minutes) to each of a land border with
customs facilities and an airport with significant international freight shipments.

For each of these variables in the Market Access Module, the travel time and speed results
estimated in Section 3 are used to estimate changes in the default accessibility parameters (by
U.S. State and Canadian Province). Economic impacts are then estimated based on statistical
relationships between these access measures and observed economic performance, reflecting
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increased productivity, international exports, and other factors for business attraction and
retention.
The market access module uses two types of background data. The first describes economic
and industrial trends in each study area, including sales (output), employment, wage income, and
value added (gross regional product). For U.S. regions in the CanAm study area, IMPLAN is
used as the source of economic data. Statistics Canada provides equivalent data for Canadian
provinces. The second type of background data is supplemental regional data used to determine
statistical relationships between the access measures shown and productivity, export, and
business attraction. These factors reflect U.S. data from a variety of sources including Census,
Bureau of Labor Statistics, and International Trade Administration (via the WiserTrade service).
Exhibit 4.4: The Market Access Module

Access Variables:
• 40-minute market
• 3-hour market
• Time to modal facilities
• Facility quality measures
• Time to int’l gateways

Industry Data:
• Economic trends
• Industry patterns

TREDIS-MA:
Market Access
Module

Regional Data:
• Land prices
• Energy prices
• Skilled labor force
• Transport factors

Economic Development Impacts:
• Impacts from:
- increased productivity
- increased imports/exports
- industrial relocation
- expanded market reach

Of the four different mechanisms of impact shown in Exhibit 4.4, only supply-chain and logistics
impacts are estimated completely by the Market Access module. Tourism impacts utilize some
information from this module, but the last two categories – increased warehousing and
distribution activity and increased port activity, are estimated externally from the TREDIS
framework and introduced later into benefit/cost and economic impact calculations. Each impact
type is described below.
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Supply Chain and Logistics Impacts
The improved travel speeds and more direct origin-destination links estimated in Section 3
translate into additional opportunities for businesses located within the CanAm region. In
particular, businesses along the corridor may realize a greater reach into the market for suppliers
and customers. In the case of the supplier market, this may enable better matching of inputs to
production needs or cheaper alternatives for existing inputs. For consumer markets, expanded
market scale may enable investment in more efficient productive technology or, in the case of
international exports, a net gain in production using existing technology.

Tourism Impacts
Increased travel speeds and greater mobility from highway and passenger rail modes may
increase net tourism in the CanAm region, thereby increasing overall tourism spending. Although
these impacts are not estimated within the Market Access module, two variables from that
module are used in the external estimation of overall impacts. These are the 3-hour market and
travel time to airport variables. The first of these is used as a proxy for day-trip market areas, and
the latter relates to the ease of access to regional airports. Each of these variables is used, along
with cost savings for existing tourism travel, to externally estimate the net increase in tourist
visitor-days and ultimately spending in the CanAm region.

Increased Port Activity
One of the major strategic goals of the CanAm project is to increase the attractiveness and thus
level of activity at port facilities in the region, by improving ground access routes and facilities
serving them, and by providing increased options for shippers wishing to avoid congestion
projected by the year 2035 on highway and rail routes serving ports in the three-state New York
City region. If successful, a fraction of the future increases in international trade flowing between
the Great Lakes manufacturing region and overseas destinations could shift to ports in New
England, Quebec or Atlantic Provinces, traveling via northern New York or Northern New England
states. While benefits to freight shippers and recipients in the Midwest are considered in the
benefit/cost analysis (Chapter 5), the economic development benefit for the CanAm region would
come primarily through additional employment generated as a consequence of the increased
throughput and activity at these ports.
These direct economic impacts are estimated through a process that first accounts for the
expected increase in trade volume flowing through ports within the CanAm region, by cargo type
(container, bulk, or break-bulk), and then translating those increases into required employment
levels based on jobs per $million of cargo handled at comparable port facilities. It is important to
note, however, that these direct impacts assume that the overall volume of international trade is
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large enough to support the increased port activity in the CanAm region while still maintaining
growth of activity at other East Coast ports.
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Increased Warehousing & Distribution Activity
The last category of direct impact stems from the “crossroads” effect of the CanAm scenarios.
One of the strategic objectives of the CanAm project is to link new and better east-west rail and
highway facilities with existing north-south facilities. These crossroads present the opportunity for
new intermodal, warehousing, and distribution facilities to arise to take advantage of passing
freight traffic in both directions. Six potential locations were identified for this type of activity
across Maine, Vermont and New York. Each is categorized based on volumes of truck and
intermodal trade volumes under each scenario to estimate a range of likely employment effects.
These effects are based on employment levels from case studies at other similar inland
logistics/distribution centers with similar trade volumes and acreage. Example case studies
include: the Virginia Inland Port, the Prichard Intermodal Facility, the Choctaw Point Intermodal
Facility, and the Logistics Park in Chicago.

4.5

Estimating Indirect and Induced Impacts

The final type of impact to be estimated is the secondary economic activity – indirect and induced
effects. Each of these direct effects reflects a particular change in the flow of money through the
CanAm regional economy. These could stem from a number of sources. For example, the direct
effects of the increased port and warehousing and distribution activity are estimated as number of
new jobs (and associated wages). In the case of the Market access impacts, the direct effect is
estimated as the increase in value added in the CanAm region (by industrial sector). For tourism
impacts, the direct effect is net tourism spending (output). For travel savings to existing users,
the direct effect stems from changes in transport cost, which translate into changes in consumer
spending and business output. For each scenario, these direct effects are the drivers that lead to
additional increases in (a) indirect economic activity – industry purchasing through supply-chain
linkages, and (b) induced economic activity that derives from successive rounds of worker income
spending.
Total impacts are measured in terms of employment, output, value added, and personal income,
and are estimated within the “Economic Adjustment” module, outlined in Exhibit 4.5. It
incorporates a Canadian input-output model that was obtained from StatsCanada to cover
Quebec, Prince Edward Island, New Brunswick, Ontario, and Nova Scotia. It also incorporates a
US input-output model that was obtained from IMPLAN, based on USBEA data, covering Maine,
New Hampshire, Vermont, and New York. Additional elements of the economic adjustment
module include net adjustments that account for effects of local industry displacement and
business relocation constraints.
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Exhibit 4.5: The Economic Adjustment Module

“External” direct impacts:

• Tourism impacts

TREDIS-TC Results:
• Industry travel cost savings
• Household travel cost savings

• New warehousing and
distribution facilities

TREDIS-MA Results:
• Increased productivity
• Increased imports/exports
• Industrial relocation
• Expanded market reach

TREDIS-EA: Economic Adj. Module
Project Data:
• Construction
•O&M

• Cost response adjustments
• Net adjustments
Model Interface
• Format to interface

Regional
Economic
model

• Reformat model output

Net Economic Impacts:
• Output, VA, Wages, Employment
• Other model-specific output

Total impacts are measured in terms of employment, output, value added, and personal income,
and are estimated within the “Economic Adjustment” module, outlined in Exhibit 4.5. It
incorporates a Canadian input-output model that was obtained from StatsCanada to cover
Quebec, Prince Edward Island, New Brunswick, Ontario, and Nova Scotia. It also incorporates a
US input-output model that was obtained from IMPLAN, based on USBEA data, covering Maine,
New Hampshire, Vermont, and New York. Additional elements of the economic adjustment
module include net adjustments that account for effects of local industry displacement and
business relocation constraints.
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